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PEEFACE. 


The  present  Volume,  discussing  the  management  of  the 
Dairy,  of  Pigs,  and  of  Poultry,  is,  like  those  volumes  in 
the  series  which  have  preceded  it,  purely  rudimentary. 
Presenting,  therefore,  outlines  only  of  the  subjects  of 
which  it  treats,  and  these  necessarily  comparatively 
limited  in  character,  the  author  nevertheless  ventures 
to  trust  that  its  pages  will  convey  to  the  tyro  in  Agri- 
culture some  useful  information.  Nor  does  he  re- 
frain from  cherishing  the  hope  that  practical  men, 
who  may  favour  them  with  a perusal,  may  find  not 
only  a fair  resumd  of  the  points  of  the  general  subject 
embraced  by  them,  but  reference  here  and  there  to 
others  which,  though  frequently  overlooked,  yet  bearing 
very  closely  upon  the  success  of  daily  practice,  are 
nevertheless  possessed  of  considerable  importance. 

In  preparing  the  present  Volume,  the  author  has 
largely  consulted  numerous  authorities,  and  has  further 
freely  availed  himself  of  notes  forming  part  of  a series 
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of  papers  on  the  subject,  which  he  had  the  privilege  to 
write  for  one  of  the  leading  agricultural  journals. 

In  connection  with  the  diseases  of  stock,  the  author 
has  availed  himself  of  the  services  of  a skilful  veterinary 
surgeon,  who  has  prepared  several  notes,  which  form, 
indeed,  the  bulk  of  the  matter  contained  in  the  chapters 
which  embrace  this  important  department. 
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DIVISION  FIRST-MANAGEMENT  OF  THE  DAIRY. 


CHAPTER  I. 

OF  THE  BREEDS  OF  DAIRY  COWS. 

In  the  Third  Volume  of  the  present  series  of  “ Rudi- 
mentary Treatises  on  Modern  Farming,”  we  have,  in 
Chapter  i.,  given  a description  of  the  various  breeds  of 
cattle  comprised  within  this  department  of  farm-stock. 
We  now  detail  somewhat  more  fully  the  peculiarities 
of  the  breeds  generally  recommended  for  dairy  pur- 
poses, and  some  points  bearing  upon  the  indications 
which  distinguish  good  from  bad  cows. 

Of  what  may  be  called  the  pure  dairy  breeds,  that  of 
Ayrshire  may  be  said  to  represent  the  “farm-dairy”  cow, 
the  Alderney  or  Channel  Island  breed,  the  “ country- 
house,”  or  “family  dairy”  cow.  The  other  breeds  are 
the  Short-horn,  the  Suffolk,  and  the  Kerry,  or  Irish,  and 
the  Bretonne ; all  of  which  are  held  in  high  repute  by 
various  dairymen.  The  Yorkshire,  a valuable  milking- 
cow,  is  sometimes  classed  separately,  but  it  is  essentially 
t short- horn  cow.  It  is  held  in  high  repute  by  London 
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dairymen.  The  Ayrshire  is,  perhaps,  one  of  the  most 
valuable  dairy  cows  we  have.  The  short-horn  is  now 
rapidly  influencing  all  the  other  stock,  and  is  becoming 
the  cow  par  excellence  for  large  farms,  as  the  Alderney 
is  that  for  the  small  farms  of  amateurs.  A cross  of  a 
short-horn  with  the  Alderney  is,  perhaps,  for  milking 
purposes  the  best  we  have  got.  The  following  remarks 
of  the  eminent  authority,  Dr.  Yoelcker,  will  be  useful 
here  as  bearing  upon  the  question,  What  is  the  best 
breed  for  dairy  purposes  ? 

“ As  a general  rule,  small  races,  or  small  individuals 
of  the  larger  races,  give  the  richest  milk  from  the  same 
kind  of  food.  Whether  it  is  more  profitable  to  keep 
nnall  or  large  sized  breeds  is  another  question,  of  which 
we  shall  presently  speak.  Where  good  quality  is  the 
main  object,  Alderneys,  perhaps,  will  give  most  satis- 
faction, for  they  give  a richer  cream  than  any  other 
breed  in  common  use  in  this  country.  The  small  Kerry 
cow  and  the  miniature  Bretons  also  produce  extremely 
rich  milk,  but,  of  course,  in  much  less  quantity  than 
the  larger  breeds.  For  dairy  purposes,  in  cheese  dis- 
tricts, the  Ayrshires  are  justly  celebrated  ; indeed,  they 
seem  to  possess  the  power  of  converting  the  elements 
of  food  more  completely  into  cheese  and  butter  than 
any  other  breed.  The  food  in  their  system  appears 
to  be  made  principally  into  milk,  and  not  into  meat, 
consequently,  they  are  good  milkers ; but,  unlike  the 
short- horns,  do  not  fatten  well.  Remarkably  large 
quantities  of  milk  have  been  produced  by  cows  of  tin's 
breed.  Thus  a cow,  bought  by  the  Duke  of  Athol  from 
Mr.  Wallace,  Kirklandholm,  and,  probably,  in  his 
Grace’s  dairy  at  Dunkeld  House  at  the  present  time, 
produced  13,456  lbs.,  or  about  1,305  gallons  of  milk, 


*rOm  the  11th  of  April,  I860,  to  the  11th  of  April, 
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1861.  If  we  estimate  the  value  of  the  new  milk  at 
9rf.  a gallon,  the  year’s  produce  would  be  worth 
£43  10*. 

“With  a view  of  encouraging  this  useful  breed,  the 
Ayrshire  Agricultural  Society  has  an  annual  milking 
competition,  at  which  prizes  are  given  for  the  Ayrshire 
cows  yielding  the  greatest  weight  of  milk  at  four  suc- 
cessive milkings ; and  also  from  cows  whose  yield  of 
milk  the  best  return  in  butter  is  made.  No  restriction 
whatever  is  placed  upon  competitors  in  regard  to  the 
keeping  of  the  cows.  The  following  is  a statement 
of  the  quantities  of  milk  produced  by  the  cows  in  the 
competition  of  1861,  and  of  the  butter  churned  from 
the  milk  : — 


No. 

Cow  belonging  to 

Greatest 

milking. 

Average  of 
town  milking. 

Weight  of 
Butter. 

1 

A.  Wilson 

lb.  OZ. 

27  12 

lb.  OZ. 

24  3§ 

lb.  OZ. 
2 2 

2 

J.  Hendrie 

26 

0 

24  5 

2 14j 

3 

W.  Reid 

25 

7 

20  8J 

2 9 

4 

W.  Reid 

30 

15 

27  5i 

3 

i »! 

5 

R.  Wallace 

28 

4 

28  8^ 

6 

R.  Wallace 

25 

5 

23  8i 

1 15 

“The  short-horn,  though  more  particularly  distin- 
guished for  its  precocity  and  excellence  as  a meat- 
producing  animal,  is,  nevertheless,  an  excellent  milking- 
cow.  Some  families  of  even  pure-bred  short-horns  are, 
indeed,  distinguished  in  this  respect ; for  when  well 
fed,  they  will  yield  much  milk,  and  at  the  same  time 
go  on  improving  in  condition.  On  this  account  they  are 
preferred  by  many  to  Ayrshire,  Aldernevs,  and  other 
breeds  of  peculiar  or  local  merit,  and  are  becoming 
more  and  more  the  principal  dairy-breed  of  England. 

“ The  Yorkshire  cow,  essentially  a short-horn,  is  the 
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favourite  breed  of  cow-keepers  in  London,  and  other 
large  towns,  as  it  surpasses  all  others  for  the  quantity 
of  milk  it  yields.  The  milk,  however,  compared  with 
that  of  the  smaller  breeds,  is  more  watery,  and  less 
rich  in  butter,  and  better  suited  for  direct  consumption 
than  for  the  making  of  butter  or  cheese.  The  state- 
ment made  by  some,  that  pure-bred  short-horns  are  not 
good  milkers,  is  emphatically  denied  by  others  ; the 
truth  is,  there  are  short-horns  which  are  good  milkers, 
and  others  which  are  not,  and  it  remains  for  the  dairy- 
farmer  to  pick  out  and  propagate  those  families  distin- 
guished rather  for  milk-producing  qualities  than  for 
fattening  properties.  As  a rule,  animals  remarkable 
for  the  rapidity  with  which  they  put  on  flesh  and 
fatten,  are  not  the  best  milkers,  and  vice  versa.  Short- 
horns, on  the  whole,  perhaps,  are  more  useful  for 
general  dairy  purposes  than  any  other  breed.” 

Of  points  or  marks  indicating  good  cows. — As  to  the 
form  of  a good  cow,  the  hind-quarters  should  be  much 
heavier  than  the  fore  ; the  head  should  be  slim  ; the 
loins  wide  and  broad  ; the  skin  should  be  soft ; and 
when  the  hair  is  turned  back,  should  show  a yellow 
colour.  The  skin  should  be  soft  and  mellow  on  all 
parts  of  the  body,  but  if  it  be  peculiarly  so  on  the 
rump  bones,  on  each  side  just  where  the  tail  is  inserted, 
It  is  thought  by  good  judges  to  be  an  infallible  sign  of 
a good  milker.  Tbe  age  of  a cow  is  of  great  import- 
ance, as  an  old  cow  is  of  no  practical  use  in  a dairy. 
Cows  are  generally  in  their  prime  when  they  have  had 
.n1'  , their  second  or  third  calf,  and  may  be  milked  up  to 

A V-  their  sixth  or  seventh  year  with  profit.  Much,  however, 
as  may  be  supposed,  depends  upon  the  individual  charac- 
teristics of  the  cow.  It  is  therefore  of  importance  to 
judge  of  the  age  of  a cow.  The  teeth  afford  uaturullv 
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tlie  most  trustworthy  means  to  ascertain  this;  hut  so 
much  facility  is  given  for  treachery  and  roguery  to  be 
carried  out  in  connection  with  them,  that  the  indica- 
tions they  afford  are  not  always  to  be  depended  upon. 
The  horns  afford  pretty  reliable  means  by  which  the 
age  of  the  cow  can  be  ascertained.  The  length,  thick- 
ness, or  shape  of  the  horn  varies  with  the  animal,  and 
in  different  breeds  ; but  iu  all  its  length  increases  in 
certain  marked  gradations.  Each  of  these  is  indicated 
by  the  bulging  out,  or  the  formation  of  an  annular  knot 
near  the  base  of  the  horn,  and  the  “ circular  depression 
between  the  skin  and  the  bulging  horn  is  the  sign  that 
the  animal  has  attained  another  year.”  “Butin  cal- 
culating,” says  Professor  Gamgee,  “the  age  of  a cow 
at  five  or  six,  an  error  may  bo  incurred  by  supposing 
that  the  first  marks  can  be  readily  perceived.”  It  is 
otdy  the  third  year's  circle  which  first  shows  itself 
distinctly  developed.  The  indication  of  age  afforded, 
by  the  teeth  involve  considerations  of  too  detailed  a 
character  to  be  fitted  for  discussion  in  a rudimentary 
treatise  of  this  nature ; we  therefore  refer  the  reader  to 
Professor  Gamgee’s  work  on  “ Dairy  Stock”  (T.  Jack, 
Edinburgh),  where  he  will  find  several  notes  and  illus- 
trations on  the  subject. 

We  have  said  that  the  form  of  a cow  should  be  con- 
sidered ; but  it  not  seldom  happens  that  a cow  with 
what  is  considered  an  ugly  form  is  a much  more  valu- 
able milking-cow  than  one  of  which  the  form  presents 
all  the  points  deemed  desirable  by  some  authorities. 
“The  head  should  be  clearly  distinguished,”  says  the 
authority  we  have  already  quoted,  “ from  that  of  a 
bull,  by  lightness,  sharpness  of  outline,  clean  bone, 
well-developed  skull,  with  broad  forehead  and  well- 
mounted  horn.  I do  not  like  a long-faced  cow,  with 
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narrow  cranium,  heavy  brow,  and  thick,  prominent 
muzzle The  neck  varies  considerably  in  dif- 

ferent breeds.  It  should  be  light,  of  moderate  length, 
with  a nice  curve,  so  that  the  bead,  when  raised, 
appears  prettily  held.  From  the  withers  to  the  root 
of  the  tail  the  spine  should  be  straight  and  broad; 
the  withers  round  and  broad,  the  loins  wide,  and, 
according  to  some,  the  spinous  processes  of  the  lumbar 
vertebral  should  bend  well  forwards,  so  as  to  leave  space 
between  them  and  the  spinous  process  of  the  sacrum.” 
This  last  indication  Professor  Gamgee  thinks  of  im- 
portance, and  says,  that  “ he  has  repeatedly  known 
persons  rely  much  on  the  breadth  of  space  between  the 
last  spine  of  the  lumbar  vertebrae  and  that  of  the 
sacrum  as  a sign  of  a good  milker.” 

The  udder,  as  might  be  supposed,  affords  valuable 
indications  of  the  milking  capabilities  of  a cow.  It 
should,  in  form,  be  long  from  front  to  back,  stretching 
well  up  on  the  belly,  broad  behind,  filling  up  the  space 
between  the  legs  well,  but  should  not  be  too  deep  ver- 
tically— that  is,  being  too  far  down  — space  being 
obtained  in  it  rather  through  length  and  breadth.  It 
is  of  essential  importance  that  not  only  should  the  teats 
be  well  set  on  the  udder  at  equal  distances,  moderate  in 
length,  straight,  and  of  equal  thickness  throughout, 
pointing  at  an  angle  outwards,  but  also  that  each  teat 
be  perfect  passing  milk.  Some  tricky  salesmen  often 
take  in  unwary  purchasers  by  this,  stating  that  it  does 
not  matter,  inasmuch  as  the  milk  will  be  withdrawn 
from  the  udder  by  three  as  well  as  by  four  teats  ; whereas 
each  teat  is  connected  with  a set  of  milk  vessels  or 
glands  totally  distinct  from  the  other  sets ; so  that  the 
loss  of  a teat  is  simply  equivalent  to  the  loss  of  a certain 
proportion  of  the  milk. 
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Another  indication  of  a good  milking-cow  is  the 
development  of  the  milk  veins,  so  called ; these  are 
large  veins  which  run  along  the  side  of  the  belly,  and 
supposed  popularly  to  be,  but  are  not  in  reality,  con- 
nected with  the  udder.  They  should,  however,  be 
large,  well  developed,  and  join  the  udder  in  small  swell- 
ings, or  enlargements.  Professor  Garogee  places  great 
stress  on  the  importance  of  the  veins,  or  rather  net- 
work of  veins,  being  large,  which  “ are  seen  beneath 
the  skin  over  the  fore-quarters  of  the  udder.” 

The  most  celebrated,  as  it  is  stated  by  nearly  all  our 
competent  authorities  to  be  the  most  successful,  system 
by  which  the  milking  capabilities  of  cows  can  be 
decided  by  inspection,  is  that  of  Mons.  Guenon,  of  which 
the  signs  are  the  tufts  of  hair,  called  the  scutcheon, 
or  escutcheon,  with  which  all  oxen  are  marked  on  the 
buttocks.  Of  this  system  the  following  is  a brief 
description* : — 

“ It  can  scarcely  have  escaped  the  reader’s  notice, 
that  the  hair  on  the  buttocks  of  cattle  grows  in  two 
different  directions,  one  portion  pointing  upwards,  and 
another  part  downwards,  and  thus  producing  a sort  of 
fringe  at  the  point  of  juncture.  This  hair,  which  has 
an  upward  tendency,  has  been  termed  the  ‘ escutcheon.’ 
A very  extended  observation  has  proved  that,  other 
conditions  being  equal,  the  modification  of  form  presented 
by  the  escutcheon  will  lead  to  an  estimation,  not  only 
of  the  quantity  of  milk  which  the  animal  will  produce, 
but  also  of  the  time  during  which  the  cow  will  keep  up 
the  supply  of  milk.  Without  going  much  into  detail 
on  this  point,  I may  briefly  state,  that  the  larger  the 

* For  a complete  description,  with  illustrations,  of  M.  Guenon’s 
system,  see  the  last  edition  (the  eleventh)  of  the  “ Complete  Grazier.” 
Lockwood  and  Co.,  London. 
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extent  of  the  escutcheon,  the  greater  is  the  promise  of 
milk,  and  also  of  the  continuance,  even  after  the  cow  is 
again  in  calf.  A cow  may  have  a small  escutcheon, 
and  yet  be  a good  milker ; but  observation  leads  to  the 
conclusion,  that  if  she  possessed  a more  full}'-  developed 
escutcheon  she  would  have  been  a better  milker.  It 
may  be  considered  a point  of  merit,  not  as  deciding 
whether  or  not  the  cow  is  a good  milker,  but  rather  as 
an  additional  indication,  which  may  be  taken  into 
consideration  in  conjunction  with  other  characteristic 
points.  It  is  also  desirable,  in  estimating  the  extent  of 
the  escutcheon,  to  make  full  allowance  lor  the  folds  in 
the  skin,  otherwise  a large  escutcheon  may  be  taken  for 
a small  one.  Besides  the  escutcheon,  there  are  tufts  of 
hair  ( epis ) which  have  a certain  degree  of  value  when 
seen  upon  the  udder  of  a cow.” 

In  addition  to  possessing  all  the  indications  which 
we  have  pointed  out,  it  is  essential  that  the  cow  possess 
quietness  of  disposition  and  docility  ; a bad-tempered, 
restless  cow  is  never  a good  milker.  The  following 
remarks  by  an  eminent  American  agricultural  authority 
will  usefully  conclude  the  present  chapter : — 

‘‘The  best  way,  after  all,  to  find  out  the  good  and 
poor  cows  of  the  yard,  is  to  see  how  much  butter  each 
cow  will  make  in  a given  length  of  time.  Such  an 
experiment  should  be  made  in  different  seasons,  and  at 
different  times  in  the  season.  Experiments  of  this 
kind  will  cost  time  and  trouble,  but  may  be  valuable  to 
the  dairyman.  Cows  are  apt  to  vary  in  the  amount  of 
butter  they  will  make  in  different  seasons.  This  varia- 
tion is  more  apparent  in  young  cows  than  with  those 
of  mature  age.  The  man  whose  business  it  is  to  sell 
milk,  will,  of  course,  look  for  such  cows  as  will  give 
the  largest  quantity.  The  quantity  of  milk  that  a cow 
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may  give  may  deceive  a man  very  much  as  to  the  true 
value  of  the  cow  for  making  butler  ; and  cows  may  be 
retained  in  the  dairy  because  they  give  a large  quantity, 
and  othei’s  maybe  disposed  of  because  they  give  a small 
quantity,  when  the  truth  is,  the  poor  cows  are  kept, 
and  the  good  ones  are  disposed  of.  Another  and 
better  way  to  keep  up  the  supply  of  cows  in  the  dairy, 
is  not  to  depend  upon  buying,  but  to  raise  them. 
Select  such  cows  as  are  known  to  be  of  a good  milking 
family.-” 


CHAPTER  II. 

THE  FEEDING  AND  MANAGEMENT  OF  COWS. 

Much  of  what  has  been  said  in  the  Third  Volume  on  the 
fattening  of  cattle  is  applicable  to  the  feeding  of  dairy 
cows ; the  principal  points  of  difference  between  the 
systems  employed  being  the  quality  of  the  food  and  the 
house  or  stall  management,  these  having  special  refe- 
rence to  increasing  the  quantity  of  milk  and  of  its 
butter  and  cheese  producing  qualities.  From  what  we 
have  all  along  insisted  upon  as  one  of  the  peculiarities 
of  modern  furming,  namely,  that  the  practice  of  one 
district  is  no  guide  lo  that  of  another,  all  being  depen- 
dent upon  peculiarities  of  soil,  climate,  or  locality,  the 
reader  will  be  prepared  to  find  that  much  diversity 
exists  in  the  practice  of  different  farmers  as  to  the  best 
mode-of  managing  a herd  of  dairy-cows. 

Perhaps  the  most  genei’ally  useful,  as  it  is  certainly 
the  most  complete  in  its  details,  is  the  Essay  of  Mr 
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Horsfall  on  “ Dairy  Management,”  published  in  tbe 
37th  and  39th  parts  (vols.  xvii.  and  xviii.)  of  the  Journal 
of  the  Royal  Agricultural  Society  of  England,  and  from 
the  highly  valuable  information  given  in  it ; it  should  be 
studied  closely  by  every  one  purposing  to  undertake 
the  care  of  a dairy.  We  shall  do  the  reader  a service 
by  giving  here  a few  extracts  from  this  valuable  paper. 
Mr.  Horsfall’s  aim  was  not  only  to  produce  a large 
quantity  of  milk  rich  in  butter  constituents,  but  also  to 
keep  the  animals  in  good  condition,  so  that  they  could 
be  sold  with  a profit  to  the  butcher  when  the}’  were  not 
profitable  as  milkers.  It  appeared  to  him  “ an  object  of 
importance,  and  one  which  called,”  he  says,  “for  my  par- 
ticular attention,  to  afford  an  ample  supply  of  the  elements 
of  food  suited  to  the  maintenance,  and  likewise  to  the 
produce,  of  the  animal;  and  that  if  I omitted  to  effect 
this,  the  result  would  be  imperfect  and  unsatisfactorv. 
By  the  use  of  ordinary  farm  produce  only,  I could  not 
hope  to  accomplish  my  purpose.  Turnips  are  objection- 
able  on  account  of  their  flavour,  and  I seek  to  avoid 
them  as  food  for  dairy  purposes.  I use  cabbages,  kohl- 
rabi, and  mangold- wurzel,  yet  only  in  moderate  quan- 
tities. Of  meadow  hay,  it  would  require,  beyond  the 
amount  necessary  for  the  maintenance  of  the  cow,  an 
addition  of  fully  20  lbs.  for  the  supply  of  casein  in  a full 
yield  of  milk  (16  quarts)  ; 40  lbs.  for  the  supply  of  oil 
for  the  butter ; whilst  9 lbs.  seem  adequate  for  that  of 
the  phosphoric  acid.  You  cannot,  then,  induce  a cow  to 
consume  the  quantity  of  hay  requisite  for  her  main- 
tenance, and  for  a full  yield  of  milk  of  the  quality 
instanced.  Though  it  is  a subject  of  controversy  whe- 
ther butter  is  wholly  derived  from  vegetable  oil,  yet 
the  peculiar  adaptation  of  this  oil  to  the  purpose  will, 
I think,  be  admitted  ; I had  therefore  to  seek  assistance 


FEEDING  AND  MANAGEMENT  OF  COWS. 


11 


from  what  are  usually  termed  artificial  feeding  sub- 
stances, and  to  select  such  as  are  rich  in  albumen,  oil, 
and  phosphoric  acid ; and  I was  bound  also  to  pay 
regard  to  their  comparative  cost,  with  a view  to  profit, 
which,  when  farming  is  followed  as  a business,  is  a 
necessary,  and,  in  any  circumstances,  an  agreeable 
accompaniment.  I think  it  will  be  found  that  sub- 
stances peculiarly  rich  in  nitrogenous  or  other  elements 
have  a higher  value  for  special  than  for  general  pur- 
poses, and  that  the  employment  of  materials  charac- 
terised by  peculiar  properties  for  the  attainment  of 
special  objects,  has  not  yet  gained  the  attention  to 
which  it  is  entitled.  I have  omitted  all  reference  to 
the  heat- supplying  elements,  starch,  sugar,  &c.  As 
the  materials  commonly  used  as  food  for  cattle  contain 
sufficient  of  these  to  effect  this  object,  under  exposure 
to  some  degree  of  cold,  I have  a right  to  calculate  on 
a less  consumption  of  them  as  fuel,  and,  consequently, 
a greater  surplus  for  deposit,  as  sugar,  and,  probably, 
also  in  fat,  in  consequence  of  my  stalls  being  kept 
during  winter  at  a temperature  of  nearly  60°.  I now 
proceed  to  describe  the  means  I am  using  to  carry  out 
the  purposes  which  I have  sought  to  explain.  My 
food  for  milch  cows,  after  having  undergone  various 
modifications,  has  for  two  seasons  consisted  of  rape- 
cake  5 lbs.,  and  bran  2 lbs.,  for  each  cow , mixed  with 
a sufficient  quantity  of  bean-straw,  oat-straw,  and  shells 
of  oats,  in  equal  proportions,  to  supply  them  three  times 
a day  with  as  much  as  they  will  eat.  The  wrhole  of  the 
materials  are  moistened  and  blended  together,  and  after 
being  well  steamed,  are  given  to  the  animals  in  a warm 
state.  The  attendant  is  allowed  1 lb.  to  lb.  per  cow, 
according  to  circumstances,  of  bean-meal,  which  he  is 
charged  to  give  to  each  cow  in  proportion  to  the  yield 
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of  milk,  those  in  full  milk  getting  2 lbs.  each  per  day, 
others  but  little.  It  is  dry  and  mixed  with  the  steamed 
food  on  its  being  dealt  out  separately  ; when  this  is 
eaten  up,  green  food  is  given,  consisting  of  cabbages, 
from  October  to  December,  kohl-rabi  till  February,  and 
mangold  till  grass- time.  With  a view  to  nicety  of 
flavour,  I limit  the  supply  of  green  food  to  30  to  35  lbs. 
per  day  for  each.  After  each  feed,  4 lbs.  of  meadow 
hay,  or  12  lbs.  per  day,  is  given  to  each  cow ; they  are 
allowed  water  twice  a-day,  to  the  extent  they  will 

drink During  May,  my  cows  are  turned  out 

on  a rich  pasture  near  the  homestead  ; towards  evening 
they  are  again  housed  for  the  night,  when  they  are 
supplied  with  a mess  of  the  steamed  mixture,  and  a 
little  hay  each  morning  and  evening.  During  June, 
when  the  grasses  are  better  grown,  mown  grass  is  given 
to  them  instead  of  hay  ; and  they  are  also  allowed  two 
feeds  of  steamed  mixture.  This  treatment  is  continued 
till  October,  when  they  are  again  wholly  housed.” 

Dr.  Voeicker,  in  a recent  paper,  gives  the  results  of 
a “series  of  valuable  experiments”  made  by  Mr. 
Struckmann  in  Germany,  the  object  of  which  “ was  to 
determine  what  quantity  of  brewers5  grains  are  neces- 
sary to  replace  1 lb.  of  rape-cake,  and  also  the  com- 
parative practical  effect  of  the  same  amount  and  quality 
of  food  upon  good  and  bad  milking-cows.55 

From  these  experiments  we  gather  (1)  that  the  food  i 
which  produced  the  most  milk  was  5J  lbs.  of  rape-cake, 
36  lbs.  of  mangold,  and  25  lbs.  of  oat-straw  ; (2)  that 
1 lb.  of  rape-cake  produced  on  an  average  1|  lbs.  of 
milk  ; (3)  that  1 lb.  of  brewers’  grains  produced  about 
£ lb.  of  milk  ; (4)  1 lb.  of  rape-cake  is  equal  to  4 lbs.  of 
brewers’  grains  in  its  milk-producing  powers;  (5)  that 
while  the  milk  produced  by  the  rape-cake  was  richer 
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in  butter,  the  butter  produced  by  the  grains  was  more 
delicate  in  flavour. 
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It  is  generally  understood  that  the  addition  of  a 
small  quantity  of  oil-cake — say  2 lbs.  daily — in  the  food 
of  dairy  cows,  increases  both  the  quantity  and  quality 
of  the  milk.  Dr.  Yoelcker,  however,  mentions  a case 
— that  of  Mr.  Stratton,  near  Bristol — where  this  addi- 
tion to  the  food  had  no  such  effect.  Some  experiments 
made  by  Dr.  Kirkpatrick  at  the  Koyal  Agricultural 
School,  Glasnevin,  appear,  however,  to  corroborate  the 
result  of  the  trial  named  by  Dr.  Yoelcker.  These  expe- 
* 4j  litres  —1  imperial  gallon. 
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riments  were  made  with  a view  to  test  “ the  influence 
of  different,  kinds  of  feeding  on  the  quantity  and  quality 
of  milk.  Four  cows  of  average  size,  and  in  good  milk- 
ing condition,  were  put  under  experiments.  At  each 
change  of  food  an  interval  of  several  days  was  allowed 
to  elapse  before  any  record  was  made  of  the  results. 
From  the  13th  March  to  the  9th  April,  each  of  the 
cows  consumed  daily,  75  lbs.  mangold-wurzel ; 6 lbs. 
bran,  which  cost  65.  the  cwt.  ; 4 lbs.  rape-cake,  which 
cost  7s.  6d.  the  cwt.  ; 18  lbs.  straw. 

“During  those  twenty-five  days,  the  average  yield  of 
milk  (10  quarts  per  day7)  was  about  the  same  as  in  the 
previous  interval,  when  they  were  fed  on  more  simple 
and  less  concentrated  food.  And  on  testing  this  milk 
by  the  lactometer,  or  by7  churning  a given  quantity 
of  it,  no  perceptible  improvement  in  the  quality  of  milk 
obtained  from  raw  roots  and  straw  was  observed.  It 
was  found,  however,  that  the  animals  had  increased 
considerably  in  weight.  We  give  the  numbers  as  they 
were  noted : — 


No.  of  Cow. 

Weight  on  13th  March. 

Weight  on  7th  April. 

Cwt.  stones. 

Cwt.  stones. 

1 

9 0 

9 5 

2 

10  5 

10  7 

3 

9 4 

10  5 

4 

9 3 

9 7 

38  4 

41  0 

“ The  four  cows  had  therefore  increased  in  live  weight 
20  stones  in  twenty -five  day7s.  If  we  assume,  with 
Lawes  and  Gilbert,  that  70  per  cent,  of  this  increase 
is  composed  of  flesh  and  fat,  we  can  fairly  approximate 
as  to  the  money  value  of  this  increase.” 
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The  following,  from  the  pen  of  Mr.  A.  Macdonald,  of 
Bowood  House,  Caine,  will  be  useful  here.  Reference 
is  specially  made  in  it  to  circumstances  to  which  we 
have  alluded  in  Volume  III.  of  this  series. 

“ 1.  Treatment. — The  constitution  of  cattle  is  often 
ruined  by  their  being  kept  out  in  the  fields  during  the 
inclement  months  of  winter.  A cow  should  never  be 
caught  in  a cold  night,  for  a certain  consequence  is  an 
immediate  depreciation  of  the  quality  of  the  milk,  and 
an  injury  to  the  cow,  and  if  suckling  the  calf,  to  that 
also.  But,  I may  be  asked,  is  it  not  their  nature  to  be 
out  at  night?  It  was;  but  by  the  improvements  in 
breeding  (which  has  made  them  less  hardy),  and  the 
artificial  grasses  they  eat,  it  is  no  longer  so.  A High- 
land cow  eats  the  natural  herbage  of  the  hills,  and 
knows  for  hours  before  a storm  is  coming,  and  will  feed 
on  for  a considerable  distance  till  it  reaches  a place  of 
shelter  from  the  cold.  Bring  that  same  cow  from  its 
natural  grass,  feed  it  on  ours,  confine  it  in  a field  where 
it  cannot  obtain  shelter,  and  it  will  soon  be  in  a worse 
condition  than  when  brought  here.  It  must  be  housed 
at  night  in  a building  completely  enclosed  and  properly 
ventilated. 

“Another  most  reprehensible  plan  is  to  allow  (as  is 
done  in  thousands  of  cases)  animals  to  have  calves 
before  they  are  two  years  old.  The  constitution  of  the 
mother  is  thereby  seriously  impaired,  and  the  stock  is 
weakly  in  consequence.  If  we  get  an  epidemic  among 
our  stock,  the  loss  from  this  system  will  be  fearful. 
They  should  never  have  a calf  till  three  years  old.  I 
have  noticed  in  many  parts  of  the  country  that  fatten- 
ing bullocks  (those  stall-fed  excepted)  are  never  housed 
at  night.  This  is  a most  improper  plan.  There  should 
be  a covered  shed  for  these  erected  at  one  side  of  the 
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field,  closed  afc  the  back  and  ends,  but  open  in  front, 
and  divided  into  compartments  for  each,  bullock.  Give 
at  night  to  each  a few  handfuls  of  hay,  and  two  ordi- 
nary-sized turnips,  sliced  just  previous  to  being  given. 
I adopted  this  method  with  the  worst  half  of  some 
Highland  bullocks,  allowing  the  better  half  to  lie  out 
at  night.  At  the  end  of  five  months  those  housed  were 
pronounced  by  competent  judges  to  be  worth  £3  per 
head  more  than  the  others.  A steward  to  a noble  lord 
writes  me — ‘ I adopted  your  plan  with  a part  of  my 
bullocks,  and  now,  at  the  end  of  one  month,  I consider 
those  housed  are  worth  £1  more  than  the  others.  In 
future  I shall  take  care  to  house  all  my  cattle.’  A 
gentleman  writing  to  the  Times  spoke  of  a number  of 
cattle  which  had  been  infected  with  the  ‘ foot  and 
mouth  disease,’  through  travelling  in  a filthy  railway 
truck.  He  stated  that  when  taken  out  into  the  park 
they  were  perfectly  wild,  and  would  do  nothing  for 
days  but  drink  water,  which  resulted  in  lung  disease, 
and  he  was  obliged  to  kill  a great  number  of  them. 
Access  to  water  was  a great  evil.  They  should  have,  if 
possible,  been  confined  till  the  sensation  of  railway 
travelling  had  gone  off,  and  had  a little  hay,  and  a 
very  little  water  in  a tepid  state,  given  to  them.  The 
disease  would  then  have  been  cured. 

“2.  Feeding  — It  is  the  custom  to  give  milch  cows  as 
much  food  as  they  can  eat — in  fact,  more  than  the}' 
can  consume.  Thus  a twofold  evil  results,  viz.,  a loss 
of  food,  and  a decided  injury  to  the  animal.  Never 
give,  therefore,  as  much  as  it  can  eat. 

“ Water. — Cows  are  allowed  to  drink  far  too  much,  the 
consequence  being  a great  deterioration  in  the  quality  of 
the  milk.  It  is  a well-known  fact  that  the  London  milk- 
man does  not  require  to  add  water  to  his  milk,  simply 
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because  he  waters  the  food  of  his  cows,  and  gives  them 
large  quantities  to  drink  before  milking  them.  He  thus 
obtains  quantity,  not  quality.  Cows  in  milk  should 
have  but  little  water,  and  in  the  mornings  should  be 
obliged  to  walk  from  their  house  some  distance  before 
drinking.  They  will  then  eat  us  they  walk,  and  on 
arriving  at  the  water  will  drink  much  less  than  they 
otherwise  would  do.  The  result  of  this  treatment  will 
be  cream  like  mine,  of  such  a consistency  that  a spoon 
would  stand  perpendicularly  iu  it  in  the  middle  of 
winter.  By  this  method  I have  obtained  from  twelve 
cows  5 lbs.  more  butter  per  week,  and  of  a far  better 
quality  than  was  before  got  by  the  old  plan  of  feeding 
Many  of  the  aristocracy  have  frequently  asked  me  how 
I produced  such  excellent  cream  and  but  ter ; and  1 
have  as  invariably  attributed  the  result  to  the  way  in 
which  the  cows  were  fed  and  housed  at  night.  Cows 
with  calves  should  be  still  further  attended  to  in  this 
respect.  There  is  a great  analogy  between  a woman 
with  a child,  and  a cow  with  a calf.  How  many  are 
the  restrictions  laid  upon  a woman  by  a medical  man 
if  she  is  nursing  a gentleman’s  son.  He  knows  that 
what  is  injurious  to  the  elder  will  be  alike  to  the 
j'ounger.  It  is  exactly  so  with  the  cow;  it  is  injured 
by  being  allowed  to  eat  improper  and  too  large  quan- 
tities of  food,  and  drink  too  much  water;  the  milk  is 
impoverished  and  unwholesome,  and  the  calf,  if  it  lives, 
is  of  a weak  debilitated  constitution.  Give,  therefore, 
less  food  and  less  water,  and  you  will  have  healthier 
stock,  and  far  better  milk  and  cream.” 

Dr.  Voelcker,  as  corroborative  of  the  fact,  which  seems 
obvious  enough,  but,  nevertheless,  is  really  very  much 
overlooked  by  dairymen,  that  the  food  has  an  influence  on 
the  quality  of  the  milk,  mentions  that  the  cows  of  the 
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Agricultural  College,  when  tak<  n in  from  the  scanty 
supply  of  the  grass  in  the  October  fields,  and  placed  in 
stalls,  and  fed  with  hay,  roots,  and  meal,  the  quality  of 
the  milk  increased  at  once,  and  gave  4^  per  cent,  of 
butter  in  place  of  3^  per  cent,  when  not  so  treated  ; 
the  evening’s  milk,  after  the  cows  were  out  all  day  at 
grass,  yielded  only  3 per  cent,  of  butter.  In  the  winter 
months  the  cows  were  wholly  kept  in  doors,  when  the 
milk  was  at  once  more  abundant  and  richer  in  quality. 
In  February  the  daily  food  was  as  follows : — 

At  6|  a.m.  12  lbs.  of  hay.' 

9 „ 15  lbs.  of  mangolds,  cut  fine,  and  mixed  with  3£  lbs.  of 

straw  chaff  and  1 lb.  of  hay  chaff. 

11^  „ 4 lbs.  of  rape  cake. 

3§  p.m.  15  lbs  of  mangolds,  cut  fine,  and  mixed  with  3J  lbs.  of  straw 
chaff  and  1 lb.  of  hay  chaff. 

5 „ 12  lbs.  of  hay. 

We  now  give  brief  details  of  other  modes  of  feeding, 
the  first  being  taken  from  the  Agricultural  Gazette  : — 

“ Half  a cwt.  of  turnips,  16  lbs.  of  hay,  and  24  lbs.  of 
wheat  and  oat  straw  daily  are  very  large  rations  for  a 
small  cow — say  6 score  a quarter.  Cut  the  straw  into 
chaff,  mixing  a very  small  quantity  of  hay,  and  pulp 
the  roots,  mixing  them  all  together.  You  will  then 
save  much  hay.” 

The  following  is  the  mode  detailed  in  the  Prize 
Essay  on  “Dairy  Management,”  published  by  the 
Yorkshire  Agricultural  Society^,  and  of  which  the  Eev. 
Mr.  Pulline  is  the  author : — 

“ It  is  a good  plan  to  take  up  the  cows  as  soon  as  the 
nights  become  cold — say  the  middle  of  October — as  the 
white  frosts  which  occur  about  that  time  cause  them 
to  run  off  their  milk.  They  are  turned  out  duriug  the 
day  till  the  middle  of  November,  if  the  weather  keep 
fine.  From  that  period  till  May  Day  they  are  kept 
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entirely  in  the  house,  except  being  turned  out  a few 
minutes  every  afternoon  to  water.  They  are  milked  at 
half-past  five  o’clock,  morning  and  evening.  As  soon 
os  the  man  who  feeds  them  comes  in  the  morning,  the 
dung  is  all  removed,  and  each  cow  has  a feed  of  28  lbs. 
of  roots : — 

" At  7 a.m.  7 lbs.  of  chopped  hay. 

9 „ A pail  of  water,  with  | lb.  of  bean  meal  stirred  into  it. 

10  „ 2 lbs.  of  linseed  cake. 

1 p.m.  7 lbs.  of  chopped  hay. 

2 „ Turned  out  to  water,  and  then  2 lbs.  of  linseed  cake, 

5 ,,  28  lbs.  of  roots 

8 „ 7 lbs.  of  chopped  hay. 

“ On  this  system  of  management  five  cows  produced 
in  seven  weeks,  from  the  25th  of  March  to  the  10th  of 
May,  191  rolls  of  butter,  24  ozs.  to  the  roll — equal  to 
about  254  lbs.,  16  ozs.  to  the  lb.  To  this  must  be 
added,  154  quarts  of  new  milk,  and  42  quarts  of  cream, 
consumed  iu  the  house.  The  milk  was  not  regularly 
measured,  but  averaged  about  60  quarts  per  day.” 

The  following  description  of  the  mode  of  management 
of  a cow  on  a small  occupation,  from  the  pen  of  the 
well-known  writer,  Miss  Martineau,  will  be  a useful 
conclusion  to  this  chapter,  and  be  specially  interesting 
to  those  of  our  readers  who  may  contemplate  a little 
amateur  farming  : — 

“ The  mode  of  life  of  a stall-fed  cow  is  very  simple. 
At  six  a.m.,  at  latest,  in  summer,  and  seven  a.m.  in 
winter,  her  stable  should  be  cleaned  out,  all  liquids 
swept  into  the  drain  and  tank,  all  solids  burrowed  to 
the  large  tank  down  the  field,  and  powdered  charcoal 
deppsited  where  most  needed.  A plentiful  supply  of 
air  has  been  provided  during  the  night  by  the  opening 
of  some  of  the  windows,  of  which  there  are  three.  A 
small  window  in  the  roof,  opened  by  a cord,  secures  the 
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escape  of  foul  air.  The  stable,  being  close  to  the  cot- 
tage, is  well  warmed  in  the  winter.  We  find  the  cows 
do  better  without  litter  than  with  any  kind  we  have 
been  able  to  try.  Cocoa-nut  fibre  mats  were  presented 
to  me  for  trial,  when  it  appeared  that  fern,  haulm,  and 
straw  tempted  the  cows  to  eat  their  litter;  but  the  mats 
were  too  warm,  and  the  animals’  hoofs  grew  long,  and 
became  brittle.  A smooth  surface  of  cement  or  asphalt 
appears  to  answer  best,  provided  it  is  kept  in  thorough 
repair,  and  made  sloping  in  the  slightest  possible 
degree,  so  as  to  allow  liquid  to  run  off,  without  fatiguing 
the  cow  by  depriving  her  of  a level  standing-place. 

“ The  cleaning  of  the  place  being  done,  the  next 
thing  is  the  milking,  and  then  the  breakfast,  and  then 
the  rubbing  down  of  the  animal.  Her  coat  should  be 
first  curried,  and  then  brushed  every  day,  and  her  legs, 
particularly  the  hind-legs,  well  rubbed.  Her  coat  ought 
to  be  as  glossy  as  that  of  a horse  ; and  if  she  is  not 
thoroughly  freed  from  dirt,  she  will  be  restless  in  her 
eagerness  to  rub  herself  against  wall  or  post  on  every 
side.  Duly  dressed,  she  lies  down  to  ruminate  in  calm 
content. 

“ In  the  summer,  when  the  hay  is  growing,  she  has 
cut  grass  more  or  less  every  day.  We  get  it  from 
sundry  patches  on  our  own  ground — from  strips  under 
the  trees,  from  the  slopes,  the  borders,  and  three- 
cornered  bits  in  angles  of  the  garden,  and  from  the 
ditch,  hedge,  and  road  in  the  half-acre  ; and  also  from 
any  neighbour  who  will  let  us  have  it  for  the  cutting, 
or  a trifle  over.  There  is  some  every  day  till  the  cows 
can  turn  out  after  the  hay-muking.  Meantime,  there 
are  the  last  of  the  mangold  roots,  and  there  is  chopped 
straw  dressed  with  Thorley’s  cattle-food,  which  is  a 
great  comfort  as  a resource  when  food  is  scanty  or 


FEEDING  AND  MANAGEMENT  OF  COWS. 


21 


precarious.  The  tradition  of  our  district,  of  the  eager- 
ness of  the  cattle  of  the  monks  of  Furness  after  the  ash 
and  holly-sprays  on  the  mountains,  guides  us  to  another 
resource.  A cow  will  brave  many  obstacles  to  get  at 
the  young  sprays  of  the  ash  ; so  we  crop  ours  from  the 
pollards.  The  same  with  nettles  in  their  season.  We 
must  not  suppose  these  things  bad  food  because  we 
should  not  like  them.  Brewers’  grains  are  another 
resource.  Cows  are  very  fond  of  them.  When  the 
roots  are  done,  the  cabbages  are  coming  on,  and  then 
many  helps  arise  ; the  thinnings  of  the  growing  turnips 
and  mangold,  and  afterwards  their  crops  of  leaves. 

These  things,  with  the  ever-growing  grass,  carry  us  on 
to  November,  when  the  last  cabbage  is  eaten,  and  the 
pasture  must  be  manured.  Then  begins  the  winter 
routine.  The  cinders  from  the  house,  and  a penny 
sack  of  shavings  from  the  bobbin-mill,  light  the  boiler 
fire,  which  keeps  the  food  warm  for  the  day.  The 
turnips  are  eaten  first,  because  they  do  not  keep  so  well 
as  the  mangold.  A cwt.  of  turnips  per  day  is  rather  i ‘ 7 
more  than  two  cows  want,  if  there  are  carrots  for  them, 
or  cut  straw,  with  Thorley’s  food.  The  roots  are  sliced 
and  boiled  with  the  straw.  The  secret  of  giving 
turnips  without  fatal  damage  to  the  cream  and  butter 
is  to  pour  off  all  the  water,  and  give  the  roots  dry,  with 
fresh  water  to  drink,  of  course.  The  hay  is  the  dessert, 
given  dry,  if  the  cows  prefer  it  so.  To  keep  their  teeth 
in  use,  they  may  have  a mangold  root  or  two  in  the 
course  of  the  day — ‘to  amuse  themselves  with,’  as  the 
man  says.  They  have  three  regular  meals  in  the  day, 
and  something  more  during  the  longest  days.  Tn  winter, 
they  settle  well  for  the  night  after  six  o’clock.” 

The  following  is  Mr.  Caird’s  description  of  the  dairy 

management  adopted  on  a large  dairy  farm  : — 
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“ The  dairy  cows,  forty-eight  in  number,  are  kept  for 
supplying  Whitehaven  with  milk  and  butter.  This 
number  is  regularly  maintained  in  milk  throughout 
the  year ; those  which  have  become  dry  being  either 
fed  off  or  sent  to  another  farm,  and  more  moderate 
feeding,  till  they  are  ready  again  to  take  their  place 
among  the  milking-stock.  The  best  heifer  calves  are 
reared  to  keep  the  stock  good.  On  the  1st  of  Novem- 
ber, the  winter  management  begins.  The  cows  are 
then  kept  constantly  housed,  except  being  turned  out, 
two  or  three  at  a time,  for  a few  minutes  daily,  to  the 
drinking-pond.  They  get  turnips  twice  a day,  2 stones 
weight  at  .each  time.  They  receive,  likewise,  a cooked 
mixture  of  oats  and  tares,  grown  together  for  that 
purpose,  and  cut  by  the  chaff-cutter,  then  boiled  with 
chaff,  and  given,  twice  a day,  a bucketful  to  each  cow 
at  a time.  The  boiled  mixture  is  placed  in  a stone 
trough  for  twelve  hours,  to  become  cool  before  being 
given  to  the  cows.  They  also  receive  a small  handful 
of  the  best  old  hay  four  times  a day,  the  forty  cows 
consuming  nearly  a ton  each  during  the  winter  season. 
The  cows  receive  a little  cut  straw  the  lust  thing  at 
night.  By  the  1st  of  May  they  go  to  grass ; they  are 
milked  daily  at  five  a.m.,  a portion  of  them  at  one  p.m., 
and  the  whole  of  them  at  five  p.m.  They  are  then  all 
turned  out  again  to  a pasture-field  near  the  house  till 
nine,  when  they  are  brought  in  and  kept  in  the  house 
all  night.  They  are  thus  protected  from  the  chills  of 
damp,  cold  nights,  and  require  no  food  till  again 
turned  out  to  their  pasture,  after  being  milked  in  the 
morning.” 

The  following,  from  the  “ Cyclopredia  of  Agriculture,” 
describes  the  mode  of  dairy  cattle  management  adopted 
by  Mr.  Young,  of  Fife: — 
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“ In  summer  the  cows  are  pastured  about  ten  hours 
daily,  upon  one  or  two  year  old  clover  and  ray  grass 
lea,  of  which  two  statute  acres  are  allowed  to  each 
animal.  When  the  grass  is  abundant,  which  is  gene- 
I rally  the  case  during  the  three  summer  months,  the  cows 
are  kept  in  the  pasture  every  day  from  five  a.m.,  to  eight 
p.m.,  and  get  nothing  else  except  a little  dreg  (x'efuse  of 
the  stills),  in  tubs  placed  in  the  field,  to  drink  ; but 
when  the  grass  begins  to  get  hard  and  more  scanty,  a 
plentiful  allowance  of  clover  and  vetches  is  given  in 
the  house  at  night,  and  also  a quantity  of  draff  (brewers* 
or  distillers’  grains).  When  the  weather  is  very  hot, 
and  gnat-flies  are  troublesome,  the  cows  are  kept  in  the 
house  during  the  day,  aud  well  fed  with  clover.  They 
are,  however,  turned  out  to  the  pastures  in  the  cool  of 
the  mornings  and  evenings. 

“ The  quuutity  of  cut  grass  and  vetches  consumed  by 
thirty-six  cows  generally  averages  about  four  acres  of 
the  former  aud  one  acre  and  a quarter  of  the  latter 
during  the  season ; and  in  autumn  each  cow  receives 
one-thiid  of  a bushel  (15^  lbs.)  of  brewers’  grains 
every  day. 

“ Winter  feeding  commences  about  the  middle  of 
October,  when  the  cows  are  tied  up  in  pairs  in  the 
stalls.  At  eight  a.m.  each  cow  gels  boiled  food,  con- 
sisting of  30  lbs.  of  swedes,  1^  lb.  of  linseed,  2 lbs. 
of  bean  or  pea  meal,  and  a quantity  of  chaff  and  light 
graiu,  unfit  for  making  meal ; and  a liberal  allowance 
of  oat  straw  is  given  as  soon  as  this  is  finished.  At 
ten  a.m.  60  lbs.  of  yellow  turnips  and  straw  after- 
wards. At  two  p.m.  one-sixth  of  a bushel  of  grains ; 
and,  lastly,  at  five,  p.m.,  60  lbs.  of  yellow  turnips  and 
cut  straw  as  before. 

“ The  cows  are  milked  thrice  a day  in  summer:  at  five 
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o’clock  a.m.,  at  midday,  and  at  eight  p.m.  In  winter 
they  are  milked  only  morning  and  evening;  but  the 
newly-calved  cows  are  always  milked  three  times  a day. 
The  cows  are  allowed  to  run  dry  about  two  months 
before  calving  ; but,  in  consequence  of  the  high  feeding 
they  receive,  it  is  always  difficult  to  get  the  milk  off 
them.” 

“ Mr.  Young  considers  that  to  attempt  putting  the 
milk  off  cows  fed  in  the  manner  his  are,  by  low  diet, 
has  the  effect  of  injuring  their  constitution.  When  his 
cows  are  to  be  run  dry,  he  removes  them  to  a separate 
byre,  and  gives  them  straw  and  turnips  only,  but  a 
liberal  allowance  of  both.  Boiled  or  cooked  food  he 
considers  injurious  to  them  when  they  are  not  giving 
milk  ; but  a fortnight  before  calving  draff  is  given,  and 
about  ten  days  after  that  period  the  high  feeding  is 
again  resumed.  When  cows  are  to  be  fattened  off,  the 
quantity  of  linseed,  bean  meal,  and  draff  is  increased, 
but  they  are  milked  as  usual  ; yet,  notwithstanding, 

they  are  very  soon  really  for  the  butcher 

The  uniform  high  system  of  feeding  pursued  by  Mr. 
'y'  Young  gives  results  which  vary  little  throughout  the 
year.  The  greatest  decrease  of  milk,  except  when  the 
cows  are  being  run  dry,  is  when  they  first  go  to  grass, 
v hich  is  exactly  the  reverse  of  what  happens  with  cows 
underfed  in  winter.  The  average  proportion  of  milk, 
cream,  and  butter  to  each  other  is  1 gallon  of  cream  to 
9 of  milk,  and  3 lbs.  of  butter  to  1 gallon  of  cream,  or 
1 lb.  of  butter  to  3 gallons  of  milk  as  it  comes  from  the 
cow.” 

As  regards  the  course  of  cropping  pursued  on  dairy- 
farms  for  the  raising  of  the  food  for  the  cows,  it  is 
impossible,  within  the  limits  of  the  present  treatise,  to 
give  full  details — indeed,  it  scarcely  falls  within  its 
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scope;  we  can  therefore  glance,  and  glance  but  briefly, 
at  some  of  the  leading  features  of  the  subject.  Pas- 
turage is  generally  the  grand  resource  of  the  dairy 
farmer,  and  is  usually  available  for  about  six  or  seven 
months.  There  are  some  popular  notions  respecting 
pastures  to  which  reference  may  here  be  made;  first, 
that  pastures  are  more  valuable  when  old — that  is, 
where  the  fields  have  been  for  a long  period  under 
grass,  than  when  new — that  is,  where  the  fields  are 
under  grass  for  the  period  usually  adopted  in  rotation, 
namely,  one,  two,  or  three  years.  It  is  doubtful  whether 
the  herbage  of  old  pastures  is  better  than  that  of  new, 
as  affording  milk  richer  in  quality,  and  more  abundant 
in  quantity.  The  point,  after  all,  is  at  present  left 
open,  for,  in  the  absence  of  any  trustworthy  evidence 
on  it,  conjecture  is  all  that  is  left  us.  The  probability 
is  that  abundance  of  grass  is  the  point  to  be  looked  after, 
rather  than  its  age ; the  fact,  however,  should  not  be 
lost  sight  of,  that  in  old  pastures  herbs  of  a condimental 
or  medicinal  nature  abound  which  are  not  always 
present  in  new  pastures,  and  we  know  that  the  variety 
of  herbs  in  a field  exercises  some  influence  upon  the 
health  of  the  animals  partaking  of  them;  and  seeing 
that  they  take  these  herbs  as  they  come  in  season,  it  is 
probable  that  the  influence  upon  their  health,  which 
they  exercise,  is  a good  one.  The  whole  subject  requires, 
however,  to  be  investigated  with  care;  for  a note  or 
two  in  connection  with  it  see  Division  First,  Yol.  III., 
“ Outlines  of  Modern  Farming/’  in  this  series. 

Old  pastures  are  so  much  esteemed  in  certain  districts 
that  improving  them  by  the  application  of  appropriate 
manures  is  rarely  thought  of;  that  of  ploughing  them 
up,  placing  them  under  a course  of  cropping,  and  then 
after  laying  them  down  with  new  grasses,  is  deemed 
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little  short  of  sacrilege.  There  is  no  doubt,  however, 
that  in  many  cases  these  processes,  hinted  at  above, 
would  be  economically  beneficial.  In  feeding  cows  upon 
pastures,  great  barm  is  done  to  them  by  putting  too 
many  cattle  upon  the  land ; it  is  by  far  the  most 
economical  practice  in  the  long  run,  to  under  rather 
than  to  over  stock  pastures. 

The  food  obtained  from  the  pastures  being  only 
available  for  one  half  of  the  year,  it  is  necessary  to  sup- 
plant it  by  other  kinds  of  food,  as  hay,  turnips,  &c.,  and 
the  like  ; for  notices  of  these  and  modes  of  cropping 
adapted  to  them,  see  Vol.  I.  of  the  “ Outlines  of  Modern 
Farming  ” in  this  series,  and  for  a description  of  their 
value  as  food,  see  Vol.  III.  of  the  same.  The  whole 
aim  of  the  dairy  farmer  should  be  to  make  all  his 
cropping  subservient  to  the  maintenance  of  his  dairy 
stock  in  the  best  possible  condition  ; to  secure  the  best 
herbage  in  his  pastures  for  summer  feeding,  supple- 
menting this  with  grass,  cut  food,  or  rape,  clover,  rye- 
grass, &c. ; and  the  best  hay,  turnips,  cabbages,  and  the 
like,  for  winter  keep. 

The  following  extract  from  a paper  in  the  Journal  of 
the  Royal  Agricultural  Society,  by  Mr.  Harding,  on 
“Recent  Improvements  in  Dairy  Farming,”  will  be 
useful  in  connection  with  the  preceding  remarks  : — 

“In  order  to  show  an  increase  in  the  dairy  produce 
of  any  given  district,  it  would  be  necessary  to  know  its 
aggregate  amount  at  different  periods  ; but  as,  to  the 
best  of  my  knowledge,  no  records  exist  which  furnish 
this  information,  as  derived  from  any  dairy  district  in 
England,  it  will  be  impossible  to  contrast  our  present 
average  produce  with  that  of  former  years.  The  only 
course,  therefore,  which  we  can  adopt  is  to  take  a single 
larm  which  may  be  considered  a fair  specimen  of  the 
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district  in  which  it  is  situated.  A farm  of  150  acres  in 

, of  fair  quality,  divided  into  110  acres  of 

pasture  and  40  of  arable,  would,  some  years  ago,  pro- 
bably have  been  stocked  with  thirty  cows,  five  or  six 
heifers  (to  keep  up  the  stock),  besides  a few  horses. 
The  arable  course  would  have  been  1,  fallow ; 2, 
wheat ; 3,  beans ; 4,  wheat  again ; 5,  clover  mown 
twice,  then  fallow  again  ; barley  being  grown  occa- 
sionally on  suitable  soil.*  It  was  thought  that  on  the 
pasture  land  no  more  cows  could  be  kept  than  the  one 
half  would  maintain  in  summer,  the  other  half  being 
mown  for  winter  keep ; that  would  give  (allowing 
3 acres  per  cow)  90  acres  for  thirty  cows,  and  20  acres 
would  be  left  for  the  young  stock  and  horses.  The 
arable  land  at  this  time  received  the  greater  part,  if  not 
all,  the  manure. 

“ A farm  of  this  description  would  now  keep  fifty 
cows.  The  larger  part  of  the  arable  land  would  be  in 
grass  and  roots,  corn  being  grown  only  on  the  decay  of 
the  grass  plant,  which,  instead  of  being  mown,  would 
be  graz' d by  the  cows,  and  admit  of  being  stocked  a 
fortnight  earlier  in  spring  than  the  meadow  grass  ; the 
straw  would  be  cut  into  chaff  and  mixed  with  roots, 
meal,  oil-cake,  or  some  other  substitute,  to  make  it 
equal  in  nutriment  to  hay.  The  roots  would  be  chiefly 
grown  by  artificial  manures,  and  a portion  of  them  fed 
off  by  dry  sheep,  so  that  a considerable  part  of  the  yard 
manure  could  be  spared  for  the  pasture  land.  Although 
I have  spoken  above  only  of  an  increase  of  twenty 
cows,  I know  some  farms  on  which  the  extra  number  is 
even  larger. 

“ When  the  farm  is  wholly  pasture,  as  is  the  case 

* Clover  is  not  so  much  sown  on  dairy  farms  as  it  would  be  if  it 
could  l»e  safely  fed  by  cows. 
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with  a large  number  of  the  dairy  farms  of  this  countv, 
there  cannot  be  as  large  an  increase  of  produce  as  is 
stated  above.  Yet  even  here,  as  the  land  is  made  to 
carry  as  much  stock  as  possible,  the  increase  in  the 
number  kept  is  considerable.  Some  farmers  will  feed 
nearly  all  their  land,  and  sell  their  cows  in  the  autumn, 
looking  forward  to  replacing  them  in  the  spring  of  the 
year.  This  seems  to  be  an  expensive  mode  of  increasing 
dairy  produce;  but  where  the  land  produces  a large 
quantity  of  milk  the  grass  is  of  far  more  value  than 
the  hay. 

“Others,  again,  have  adopted  the  plan  of  preserving 
a few  acres  of  aftermath  (after  being  fed  once)  till  the 
spring ; the  young  grass  is  thus  drawn  up  by  the 
shelter  which  the  old  affords,  and  consequently  comes 
to  feed  earlier  than  it  would  otherwise  do.  This  feed 
is  valuable  for  turning  out  the  cows  by  day ; it  thus 
both  lessens  the  consumption  of  hay  and  increases  the 
yield  of  milk.  Among  my  acquaintance,  the  farmer 
who  realises  the  largest  amount  of  profit  per  cow  lives 
in  Leicestershire,  and  makes  both,  butter  and  cheese. 
His  farm  is  a loamy  soil,  not  much  affected  by  drought 
or  -wet,  so  that  it  is  generally  in  a growing  state 
throughout  the  summer.  He  keeps  only  cows  and 
young  stock.  The  cows  have  the  first  feed  of  every 
field,  the  heifers  following  them  in  the  round  of  the 
farm.  A man  brings  up  the  rear  to  clean  up  the  drop- 
pings, so  that  the  field  is  clean  and  fresh  for  the  cows 
on  their  next  round. 

“ The  building  of  houses  and  yards  for  the  accom- 
modation of  the  cow  has  not  a little  tended  to  an 
increase  of  produce,  inasmuch  as  it  has  enabled  us  to 
keep  the  stock  oft’  the  land  during  the  winter  months. 
The  grass  consequently  grows  earlier  in  the  spring,  and 
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enables  us  to  mow  earlier,  so  as  to  secure  a better  feed 
iu  the  after-grass.  The  introduction  of  artificial 
manures  has  rendered  us  great  assistance,  especially  on 
the  arable  lands,  although  the  pasture  likewise  feels  the 
effects  of  the  change.  Bones  have  been  used  on  the 
pasture,  but  not  to  such  an  extent,  nor  with  such 
success,  as  in  Cheshire.  Besides  all  this,  nearly  all  the 
wet  lands  have  been  drained,  and  the  wide  and  useless 
hedgerows  grubbed  up,  so  that  our  atmosphere  has 
become  dryer  and  more  healthy.  Nature  has  lent  a help- 
ing hand,  and  we  have  in  consequence  a longer  summer 
and  a shorter  winter.  A large  quantity  of  cheese  is 
made  from  some  of  the  hills  which  formerly  only  fed  a 
few  half-starved  sheep  and  cattle.  Some  of  these  im- 
provements may  seem  to  be  of  small  importance  to  the 
casual  reader ; but  when  carried  out  through  a whole 
district,  the  effect  is  great,  and  these  I believe  are  the 
chief  causes  which  have  led  to  the  dairy  produce  of  this 
count)’’  being  increased  within  a few  years  25  per  cent.” 
The  following  brief  reply  to  a correspondent’s  ques- 
tion, by  the  able  editor  of  the  Agricultural  Gazette , 
will  be  interesting  to  those  keeping  cows  on  a small 
scale,  and  as  showing  how  the  necessary  adjustment  of 
cropping  and  food  can  be  made  : — 

“ ‘Paterfamilias  ’ has  ‘about  100  stones  of  hay,  straw 
for  the  asking,  half  an  acre  of  kitchen  garden,  with 
some  good  carrots,  and  a few  good  cabbages,  cutting 
and  to  cut  (a  quarter  sown  with  rye  and  vetches  for 
spring,  as  your  Chronicle  advised  a fortnight  ago), 
bran  and  oil-cake  for  purchasing,  a straw-cutting  ma- 
chine, and  a boiler.’ — He  has  ample  provision  for  a 
cow.  She  must  be  fed  well  while  giving  milk,  and 
must  depend  on  the  straw  and  a handful  of  hay  daily 
when  dry.  We  do  uot  know  when  she  is  to  calve 
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again,  and  can  hardly  advise  in  detail  without  that 
knowledge.  If  the  calf  does  not  come  till  the  rye  and 
vetches  are  ready,  then  the  garden  stuff  may  all  be  used 
in  the  autumn  and  January,  and  towards  the  end  of 
February  the  cow  may  run  dry  ; about  20  stones  of  the 
hay  may  be  used  for  the  seventy  or  eighty  days  during 
which  she  will  give  no  milk  ; with  this  and  straw  ad  lib. 
and  water  she  will  do  very  well  while  dry.  Till  the 
end  of  February,  i.e.  about  one  hundred  and  forty 
days,  8 or  9 lbs.  of  hay  may  be  given  daily,  and  if  the 
supply  of  green  food  is  as  much  as  3 or  4 tons  altogether, 
as  probably  it  is,  she  can  have  40  or  50  lbs.  of  green 
food  daily,  using  the  most  perishable  sort  first.  In 
addition  to  this,  if  20  or  30  lbs.  of  clean  straw  be  cut 
up  daily  into  chaff,  and  buying  3 cwt.  of  oil-cake 
(i.e.  about  140  cukes),  one  cake  be  boiled  daily  in  as 
much  saltish  water  as  this  30  lbs.  of  straw  chaff  will 
take  up,  there  will  be  a capital  supply.  Of  course, 
towards  the  end  of  her  milking,  the  richer  food  must  be 
diminished  gradually,  and  she  must  be  put  graduall\T  on 
the  hay  and  straw,  which  may  as  well  continue  to  be 
cut  into  chaff.  When  she  calves,  some  oil-cake  and 
straw  should  be  given  in  addition  to  her  green  food,  so 
as  to  let  changes  of  food  come  gradually.” 

An  important  point  in  the  management  of  cows  is  their 
regular  milking.  The  number  of  times  which  a cow 
should  be  milked  a day  is  a disputed  point ; some 
advocating  three  times — some  only  twice,  namely  morn- 
ing and  evening,  which  is  by  far  the  most  generally 
adopted.  It  is  stated,  however,  by  good  authority  that 
the  quantity  of  milk  is  increased  by  milking  three  times 
per  day,  namely,  at  morning,  noon,  and  evening.  The 
operation  of  milking  to  an  uninitiated  person  is  appa- 
rently a very  simply  performed  one.  It  is  not  so,  how- 
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ever;  it  requires  skill,  and  above  all  gentleness  and 
patience.  Some  cows  are  peculiar  in  temper,  and  require 
to  be  coaxed  to  give  their  milk  easily  ; and  impatience 
on  the  part  of  the  milker  invariably  makes  matters 
worse.  Cruelty,  we  regret  to  say,  is  too  often  practised  by 
men  milkers.  The  following  is  a description  of  the 
operation  of  milking,  and  of  the  points  to  be  attended 
to  in  carrying  it  out  : — 

<f  The  milking  of  cows  resolves  itself  naturally  into 
two  heads,  viz.,  how  to  milk,  and  when  to  milk.  If  every 
drop  of  milk  in  the  cow’s  udder  be  not  carefully  removed 
at  each  milking,  the  secretion  will  gradually  diminish 
in  proportion  to  the  quantity  each  day  left  behind. 
But  another  reason  why  every  drop  of  milk  should  be 
taken  away  is  to  be  found  in  the  well-known  fact  that  the 
last  milk  is  doubly  as  good  as  the  first  milk;  hence,  if 
not  removed,  there  is  not  merely  equal,  but  double  loss. 
Milking  should  be  conducted  with  skill  and  tenderness, 
— all  chucking  or  plucking  at  the  teats  should  be  avoided. 
A gentle  and  expert  milker  will  not  only  clear  the  udder 
with  greater  ease  than  a rough  and  inexperienced  person, 
but  will  do  so  with  far  more  comfort  to  the  cow,  who 
will  stand  pleased  and  quiet,  placidly  chewing  the  cud, 
and  testifying  by  her  manner  and  attitude  that  she 
experiences  pleasure  rather  than  annoyance  from  the 
operation.  Cows  will  not  yield  their  milk  to  a person 
they  dislike  or  dread.  I have  taken  the  trouble  to 
acquire  the  art  of  milking  in  order  to  describe  it.  You 
take  the  teat  in  your  palm,  enclosing  it  gradually  in 
your  fingers,  tighter  below  than  above,  but  not  abso- 
lutely tight  anywhere  ; a portion  of  the  upper  part  of 
the  hand — the  thumb  is  uppermost — embraces  a portion 
of  the  udder,  and  the  whole  hand  is  drawn  gently 
downwards,  towards  the  extremity  of  the  teat,  between 
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the  thumb  and  the  fore-finger ; very  little  practice 
enables  the  milker  to  do  this  with  ease,  rapidity,  and 
tenderness.  I need  not  say,  let  the  hands  be  carefully 
washed  before  each  milking;  but  I daresay  it  is  seldom 
thought  necessary  to  wash  the  cow’s  teats.  This  never- 
theless should  be  done,  and  it  will  then  be  found  that 
the  milk  will  flow  more  freely  from  the  teats  than  if 
you  wet  them  with  the  milk.  We  now  require  to  con- 
sider when  the  cows  are  to  be  milked — a question  again 
resolving  itself  into  two  minor  ones,  viz.,  at  what  hours, 
and  how  often  ? The  ordinary  practice  is  to  milk  cows 
twice  daily — at  about  five  o’olock  in  the  morning,  or 
in  winter  as  soon  after  daylight  as  possible,  and  again 
at  the  same  hour  in  the  afternoon,  thus  leaving  twelve 
hours’  interval  between  each  milking.  Some  recommend 
milking  three  times  daily  during  the  summer  months, 
stating  as  their  reason,  that  cows  after  calving  are  flush 
of  milk,  and  that  the  three  milkings  are  calculated  to 
increase  the  quantity  of  the  secretion.  Some  even  re- 
commend four  milkings  during  that  season.  There  can 
be  no  question  but  that,  when  fed  in  proportion,  such  a 
constant  demand  would  necessarily  increase  the  quan- 
tity of  milk  secreted  ; but  then  it  is  likely’’  that  the 
same  causes  might  produce  such  a depression  in  the 
secretary  system — naturally  consequent  upon  unusual 
excitement — as  would  cause  a decrease  of  milk  in 
autumn  and  winter,  in  about  equal  ratio.” 

Although  the  apparatus  is  considered  by  many  authori- 
ties as  by  no  means  so  valuable  a one  as  it  has  been  repre- 
sented to  be,  still,  as  its  use  is  advocated  by  other  authori- 
ties, we  deem  it  right  to  give  here  a description  of  the 
milking  machine.  This  we  owe  to  th e Agricultural  Gazette , 
by  the  editor  of  which  we  believe  it  has  been  drawn  up, 
und  who,  we  believe,  thinks  favourably  of  the  apparatus. 
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The  apparatus  consists  of  a tin  vessel  capable  of  bolding 
12  quarts.  “One  half  the  top  of  this  tin  vessel  is 
covered  over  with  a fixed  lid,  and  beyond  it  on  that  side 
a neck  extends  which  receives  the  pumping  apparatus. 
When  the  handles  are  off,  this  pumping  apparatus  is 
easily  lifted  out  of  this  neck,  and  easily  fixed  in.  On 
the  top  of  this  pumping  apparatus  are  four  elastic  cups 
of  vulcanised  india-rubber,  which  ought  to  be  large 
enough  to  receive  the  full-sized  teat.  The  vulcanised 
rubber  contains  within  the  substanoe  of  its  material  a 
spiral  spring,  and  the  whole  is  made  so  that  when  air 
is  pumped  out  the  teat  is  first  sucked  in,  then  the  cup 
closes  on  it  at  top,  and  gradually  lower  down,  the  suction 
overcoming  the  elasticity  in  just  the  proper  way  and 
order  for  bringing  pressure  to  bear  on  the  teat  to  the 
complete  expulsion  of  its  contents.  The  pump  on  each 
side  deals  in  this  way  with  the  two  teats  on  each  side. 
The  formation  of  an  elastic  cup  which  should  just 
answer  its  purpose  was  a very  great  puzzle  and  difficulty, 
which  has  at  length  been  solved  and  overcome.  Each 
pump  is  worked  by  a handle.  These  handles  hook  into 
the  centres  of  two  disc  valves,  and  then  embrace  upright 
arcs  which  serve  as  the  fulcrum  on  which  they  respec- 
tively hinge.  These  arcs  are  fixed  upon  the  top  of  the 
vessel,  and  enable  the  handles  to  have  considerable  play 
up  and  down  at  the  same  time  that  they  are  working  to 
and  fro.  The  pumps  are  india-rubber  caps  covering 
trumpet-shaped  conical  mouths  (truncated  cones  open- 
ing outwards)  on  each  side  of  the  machine.  They  fit 
tightly  on  to  the  edge  of  each  trumpet-shaped  mouth, 
and  each  is  furnished  with  a metallic  disc  fitting  closely 
to  the  bottom  of  the  truncated  cone.  When  drawn 
outwards,  as  it  is  by  the  handle  which  hooks  on  to  this 
disc,  it  leaves  a vacuum,  if  the  joints  be  all  tight : the 
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elastic  cups  connect  with  the  space  thus  left  empty,  and 
so  when  thus  drawn  outwards  milk  flows  into  the  space. 
There  is  in  the  bottom  of  each  a hanging  india-rubber 
flap,  which  closes  on  a hole  when  the  valve  is  thus 
drawn  outwards,  and  when  pushed  in  again  yields, 
letting  the  milk  which  has  been  drawn  fall  outwards 
into  the  neck  of  the  vessel,  and  so  down  into  the  vessel 
itself. 

“You  therefore  sit  down  to  the  cow,  holding  your 
machine  w7ith  your  right  hand,  by  its  handle  fixed  on 
the  middle  of  its  lid ; with  jmur  left  hand  you  place 
two  teats  on  that  side  in  the  elastic  cups  which  belong 
to  them,  and  pump  them  in  ; holding  the  machine  with 
the  left  hand,  you  use  your  right  to  place  the  pump  in 
the  teats  on  that  side.  In  order  to  do  this  perfectly 
and  easily,  the  teats  should  be  wetted  first.  Then, 
holding  the  machine  with  the  two  handles,  its  weight 
pulling  it  down  till  the  handles  work  each  around  its 
fulcrum  at  the  top  of  the  short  arc  around  which  they 
hinge,  you  lift  the  machine  to  the  udder  while  separat- 
ing the  handles  ; then  you  let  it  hang  upon  the  udder, 
while,  pressing  the  hands  together,  you  pump  the  milk 
out  of  it.  The  machine  thus  alternately  lifted  and 
allowed  to  drop,  has  its  weight  all  the  while  for  the 
most  part  borne  between  the  knees  of  the  operator,  and 
it  alternately  sucks  and  swallows  the  milk  just  as  a calf 
would  do.  It  may  be  that  for  cows  with  very  large 
teats,  cups  of  extra  size  would  be  needed  ; and  it  is 
certain  that  for  all  cows,  patience  and  perseverance  for 
a few  da}7s  will  be  necessary  in  order  to  the  ultimate 
perfect  satisfaction  of  all  parties  with  it.  It  is  in  the 
meantime  certain  that  when  the  cup  has  fairly  grasped 
the  teat,  the  machine  does  in  a manner  very  easy  indeed 
to  both  the  operator  and  the  cow  extract  the  contents  of 
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it.  That  is  all  that  is  required  to  ensure  that  when 
both  are  fairly  accustomed  to  it,  the  whole  work  of 
milking  will  be  easily  and  effectively  accomplished. 
Seven  or  eight  cows  to  the  hour,  and  perhaps  ten  cows 
to  a milker,  are  the  usual  allowance  : when  this  machine 
is  in  use  each  milker  may  be  expected  to  manage  fifteen 
or  sixteen  cows  within  the  hour.  And  there  can  be  no 
doubt  that  a great  saving  of  labour  and  of  temper,  and, 
as  we  believe,  of  milk,  will  be  achieved. 

“ The  machine  includes  fourteen  parts.  There  are 
the  two  handles,  the  two  cap  valves,  and  a double  disc 
screwing  through  each,  furnishing  the  hook  to  which 
the  handle  is  attached  ; there  are  the  two  inner  flap 
valves  regulating  the  exit  of  the  milk  ; the  four  elastic 
cups,  easily  detached,  which  receive  the  teats,  and  the 
head  consisting  of  two  conical  reception  chambers,  into 
which  the  milk  is  drawn,  and  whence  it  flows  into  the 
vessel  below,  on  to  which  the  whole  is  easily  attached. 
The  whole  is  most  ingeniously  and  compendiously 
packed  together — the  only  wearing  part  is  the  oscillat- 
ing cap  valve,  which  is  drawn  in  and  out,  and  they  are 
to  be  bought  for  5 d.  a-piece.  The  whole  is  easily  cleaned. 
First,  the  four  cups  are  put  under  the  surface  of  the 
water  in  a bucket,  and  with  the  handles  cold  water  is 
pumped  through  them,  and  the  vessel  is  swilled  out: 
the  whole  is  then  taken  to  pieces,  thrown  into  boiling 
water,  and  wiped  dry.  The  price  is  £2  10s.  No  doubt 
much  more  than  half  of  this  is  royalty  and  profit.  The 
thing  for  the  manufacturer  in  fixing  on  the  price,  was 
to  determine  what  the  machine  was  worth — not  what  it 
cost.  We  quite  believe  that  in  the  spring  season  of  the 
year,  it  will  be  generally  and  successfully  introduced 
into  English  dairies.” 

It  is  a generally  received  opinion,  that  the  morning’s 
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milk  is  of  a better  quality  and  more  abundant  in  quantity 
than  that  of  the  evening,  and  so  far  as  our  experience 
and  that  of  others  who  have  had  ample  opportunity  of 
ascertaining  the  fact,  we  are  inclined  to  believe  that  there 
is  some  truth  in  it.  Dr.  Yoelcker,  however,  states  that 
his  experience  inclines  him  to  believe  that  the  matter 
depends  altogether  upon  the  food,  its  quality,  quantity, 
and  the  mode  of  treatment  generally  of  the  cows  ; so 
that  sometimes  they  will  give  more  in  the  evening  than 
in  the  morning  at  one  time,  and  the  reverse. 


CHAPTER  III. 

THE  ARRANGEMENTS  OF  THE  DAIRY. — DAIRY  tJTENSIHS. 

The  essential  requisites  to  be  remembered  in  the  con- 
struction of  a dairy,  are  that  the  apartment  be  light,  well 
aired,  cool  in  summer,  warm  in  winter,  so  that  a tem- 
perature not  exceeding  65°,  nor  below  60°  or  55°  shall 
ever  be  attained,  and  above  all  that  it  shall  be  perfectly 
free  from  damp  and  bad  smells.  The  two  last  points 
must  be  especially  attended  to,  for  it  is  quite  impossible 
to  obtain  success  in  either  butter  or  cheese-making 
where  damp  and  bad  smells  exist,  for  there  is  nothing 
so  easily  tainted  as  milk.  The  situation  of  the  dairy 
should  be  such  that  the  windows  look  to  the  north,  this 
ensures  an  immunity  from  the  hot  glaring  sun  in 
summer.  The  roof  should  be  a good  non-conductor ; 
the  hollow  roofing  tiles  manufactured  by  Borrie  will 
make  an  excellent  roof-covering,  and  be  safer  and 
more  cleanly,  harbouring  fewer  insects,  &c.,  than  the 
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straw-thatched  roof  which  is  recommended  by  Dr. 
Yoelcker,  on  account  of  its  non-conducting  properties. 
The  best  floor  is  of  flag  ; or  the  finely  grained  slate 
slabs,  now  so  largely  introduced,  may  be  used.  The 
larger  the  flags  or  the  slate  slabs  are  the  better,  as  the 
fewer  joints  will  be  presented  in  which  water  can  lodge. 
The  lining  of  the  walls,  where  perfect  efficiency,  not 
the  saving  of  expense,  is  the  object  looked  after,  with  the 
pure  white  glazed  tiles,  will  be  advantageous.  These  need 
not  be  carried  farther  up  than  2 feet  6 inches  above  the 
level  of  the  shelves  on  which  the  milk  dishes  are  placed, 
These  shelves  should  be  of  polished  flag,  slate,  or  marble. 
Wood  is  the  worst  material  of  which  to  make  the  shelves 
and  fittings  of  the  dairy  ; it  absorbs  the  milk  spilled 
upon  it,  and  requires  so  much  water  and  scrubbing  to 
keep  it  clean.  Ventilation  is  essential  in  a dairy;  how 
this  can  be  secured  w'ith  efficiency  and  economy  will 
be  learned  from  the  “ Rudimentary  Treatise  on  Warm- 
ing and  Ventilating  ” (Virtue  Brothers  & Co.).  The 
warming  of  the  dairy  in  winter,  which  is  essential,  is 
best  done  by  hot-water  pipes,  for  the  details  of  which 
see  the  treatise  above-named.  The  temperature  of  the 
dairy  should  be  kept  as  uniformly  the  same  as  possible 
throughout  the  year,  the  best  temperature  being  60°. 
Water  should  be  supplied  in  abundance,  both  cold  and 
hot ; to  provide  the  latter,  an  apartment  should  be  con- 
structed near  the  milk-house,  in  which  a furnace  is 
built  to  heat  a water  copper. 

So  much  for  the  structural  requirements  of  the 
dairy ; as  regards  its  management  it  is  of  essential 
importance  that  cleanliness,  perfect  and  complete,  be 
kept  up.  Nor  to  secure  this  is  it  necessary  to  use 
large  quantities  of  water.  Dr.  Voelcker  points  out 
the  mischief  done  by  this  plan  ; water  should  be  used, 
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he  says,  scalding  hot.  It  is  in  lessening  the  quantity 
of  water  required  to  clean  them  that  the  advantage  of 
floors  of  slate  or  flag,  and  shelves  of  the  same  material, 
or  of  marble,  are  so  valuable  as  compared  with  wood. 

If  a cheese-room  is  required  to  form  part  of  the 
dairy  structure,  it  should  be  free  from  damp,  well  aired 
and  lighted,  and  maintained  at  a temperature  of  63J  or 
61°  uniformly  throughout  the  season.  Further  details 
on  the  arrangement  and  construction  of  the  dairy,  as 
well  as  of  the  byre,  shippon,  or  cow-house,  will  be  found 
in  the  volume  treating  on  Agricultural  Buildings,  in  the 
Rudimentary  Treatise  published  by  Virtue  Brothers 
& Co.  ; but  as  conveyiug  much  that  will  be  interest- 
ing and  suggestive,  we  give  here  an  extract  from  a 
valuable  paper  recently  read  before  the  London  Central 
Farmers'  Club,  on  “Dairy  Management,"  by  Mr.  J. 
Dumbrell,  bearing  upon  the  subject  of  arrangement  and 
construction  of  the  dairy.  “The  dairy-room,"  he  re- 
marks, “ should  be  used  for  nothing  but  the  reception 
of  milk.  The  floor  should  be  a few  feet  under  ground, 
dry  and  airy,  and  shaded  from  the  sun.  Benches 
should  be  of  open  wood- work.  It  should  be  heated  in 
winter  with  hot-water  pipes,  so  as  to  maintain  a tem- 
perature of  about  56°.  This  is  about  the  easiest  mode 
of  applying  artificial  heat,  and  as  efficacious  as  any. 
From  experiments  which  I have  made  upon  the  appli- 
cation of  heat  to  milk,  I have  found  that  a sustained 
j temperature  of  56°  raises  as  much  of  the  cream  as  can 
be  raised,  and  that,  although  by  increasing  the  tem- 
perature by  direct  application  of  heat,  either  by  apply- 
ing boiling  water,  or  by  placing  the  pans  of  milk  on  a 
hot  plate,  the  cream  may  be  drier  and  appear  thicker, 
yet  there  is  in  reality  no  increase  of  butter.  A dry, 
warm  temperature,  and  a current  of  air  through  the 
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room,  are  the  best  conditions  for  raising  the  cream  ; a 
heavy  damp  atmosphere  the  worst.  The  milk  pans 
should  be  of  tin,  oblong,  with  rounded  corners.  With 
round  pans  too  much  bench  room  is  wasted.  With 
earthenware  pans,  the  lactic  acid  will,  after  a time, 
destroy  the  glazing;  and  glass  pans  chip  too  easily.  A 
great  many  new  inventions  in  the  way  of  churns  have 
enjoyed  a brief  existence,  but  the  old-fashioned  box  and 
barrel,  churns  still  hold  their  own  against  all  comers,  and 
are  not  likely  to  be  superseded.” 

As  giving  the  reader  some  idea  of  the  extensive  way 
in  which  dairy  farming  is  caried  on,  we  add  here  an 
account  of  a “ gigantic  dairy”  : — 

“ Perhaps,  however,  one  of  the  most  extraordinary 
establishments  in  the  island,  in  which  liquid  manuring 
is  adopted  as  part  of  the  regular  system  of  manage- 
ment, is  that  of  Mr.  Harvey,  of  Port  Hundas,  on  the 
outskirts  of  Glasgow.  There  are  here  several  distil- 
leries, Mr.  Harvey’s  among  the  number,  and  the  spent 
malt  (draff)  and  spent  liquor  of  the  stills  (pot  ale)  are 
good  cow  food.  There  has  thus  gradually  grown  up  in 
this  locality  under  Mr.  Harvey’s  energetic  management 
one  of  the  largest  dairies  in  the  kingdom — probably  in 
the  world.  Cow  byres  some  56  yards  long,  and  from 
12  to  24  feet  wide,  according  as  one  or  two  rows  of  cows 
are  to  be  accommodated,  stand  closely  packed,  the  whole 
surface  of  the  ground  being  thus  covered  by  a roof. 
And  from  900  to  1,000  cows  are  pretty  constantly  in 
milk.  They  are  fed  during  winter  partly  on  steamed 
turnips,  7 tons  being  steamed  daily  in  order  to  give  one 
meal  daily  to  900  cows  ; also  on  coarse  hay,  of  which, 
as  of  straw,  they  get  between  20  and  30  lbs.  a-day 
a-piece  ; also  on  draff,  of  which  they  receive  half  a 
bushel  daily  each ; also  on  Indian  corn  meal,  of  which 
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they  have  3 lbs.  daily  each ; also  on  pot  ale,  of  which 
they  receive  three  times  a-day  nearly  as  much  as  they 
will  take — i.e.  from  6 to  10  gallons  daily.  During  the 
summer  they  are  let  out,  a byre  full  at  a time,  for  half 
a day  to  grass,  and  coming  in  receive  their  spent  malt 
and  still-liquor  and  hay  in  addition.  They  are  managed, 
cleaned,  and  fed  by  two  men  to  a byre  holding  about 
100  cows;  the  milking  is  done  three  times  a-day  by 
women,  who  take  charge  of  thirteen  cows  in  full  milk, 
or  double  that  number  in  half  milk,  a-piece.  Between 
four  and  five  (taking  the  winter  management)  the  byres 
are  cleaned  out,  and  the  cow's  receive  a ‘ big  shovelful  ’ 
of  draff  a-piece,  and  half  their  steamed  turnips  and 
meal,  and  a ‘ half  stoupful/  probably  2 gallons,  of 
pot-ale.  They  are  also  milked  thus  early.  At  seven 
they  receive  their  fodder-straw  or  hay.  At  ten  they 
get  a ‘ full  stoupful  ’ (probably  3 or  4 gallons)  of  pot 
ale.  They  are  milked  at  noon.  At  two  p.m.,  or  there- 
abouts, they  are  foddered  again,  and  at  four  p.m.  receive 
the  same  food  as  at  the  morning  meal.  They  are  again 
milked  at  five  or  six,  cleaned  out  and  left  till  morning. 
The  loss  by  pleuro-pneumonia  in  so  large  an  establish- 
ment, thickly  housed  together,  has  been  very  great. 
Mr.  Harvey  has,  however,  at  length  got  rid  of  it  by 
never  going  to  market  for  cows.  He  buvs  yearlings, 
rears  them  on  farms  near  Port  Dundas ; does  not  bring 
them  into  his  byres  until  fully  satisfied  that  they  are 
free  from  all  infeotion ; keeps  them  for  a couple  of 
years,  bringing  them  to  the  pail  at  three  and  three-and- 
a-half  years  old.  They  are  chiefly  Ayrshire  aud  short- 
horns, and  being  worth  from  £14  to  £20  a-piece,  an 
enormous  capital  is  thus  invested.  Some  1,500  acres  of 
land  are  held  close  by,  and  a large  extent  of  grass  land 
is  watered  from  the  byres.  The  whole  waste  of  every 
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kind  of  the  establishment  is  pumped  to  a large  wooden 
tank  on  the  highest  ground  at  hand,  and  thence  by 
underground  piping,  extending  in  some  instances  for  a 
mile  and  more,  it  is  conveyed  over  about  500  acres  of 
land.  It  is  thus  conveyed  to  one  outlet  in  each  field, 
and  thence  by  pieces  of  metal  piping  fitting  together  ; 
and  by  india-rubber  hose  at  the  end  of  this,  it  is  con- 
veyed over  the  whole  surface  of  the  field,  receiving  one 
good  dressing  at  least  twice  a year.  There  are  no 
means  of  giving  an  exact  account  of  the  resultant  pro- 
duce— for  the  fields  are  all  grazed,  every  cow  being 
turned  out  as  we  have  said  for  half  the  day  during  the 
summer  months.  But  Mr.  Harvey  is  satisfied  with  this 
part  of  the  large  system,  which,  as  a whole,  proves 
profitable.  As  to  the  produce  of  the  byre,  under  the 
management  thus  roughly  described,  it  is  stated  never 
quite  to  have  come  up  to  2 gallons  per  day  throughout 
the  year  for  the  whole  number  of  cows  in  milk.  But 
being  close  on  this  it  must  be  supposed  equal  to  nearly 
one-half  more  than  is  obtained  under  ordinary  manage- 
ment in  the  dairy  districts  of  England.” 

These  last  remarks  bring  us  to  the  subject  of  utensils. 
Much  has  been  written  and  said  as  to  the  best  material  for 
milk  dishes — wood,  lead,  tinned-iron,  zinc,  earthenware, 
and  glass  have  all  in  turn  been  recommended,  and  all  in 
turn  condemned.  Of  these  we  unhesitatingly  place  wood 
as  the  worst,  glass  as  the  best,  material;  the  only  objection 
which  can  be  made,  and  which  alone  has  been  made,  to 
glass,  is  that  it  is  somewhat  expensive,  not  only  in  first 
cost,  but  because  it  is  liable  to  be  easily  broken.  Tinned- 
iron  and  earthenware  seem,  therefore,  to  be  the  best,  and 
possibly  of  the  two  earthenware  is  the  superior.  If  iron 
vessels  lined  with  glass  or  with  porcelain,  after  the  manner 
of  some  cooking  utensils,  were  introduced  into  dairy 
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practice,  we  believe  they  would  supply  a want  long  felt. 
As  a rule  the  dishes  in  which  milk  is  kept  for  the 
cream  to  rise,  are  too  deep.  On  this  point  Dr.  Yoelcker 
says,  it  is  a great  mistake  to  put  up  milk,  for  cream,  in 
dishes  as  deep  as  4 or  5 inches,  which  is  the  usual 
practice;  the  advantages  they  give  by  taking  up  less 
space,  and  costing  less  than  a number  of  small  pans,  is 
more  than  counterbalanced  by  the  loss  sustained  in  the 
smaller  quantity  of  cream  thrown  up.  The  following 
is  a note  or  two  on  the  subject  of  deep  or  shallow  pans, 
taken  from  the  Homestead : — 

“In  order  to  determine  with  certainty  the  results  of 
setting  milk  for  cream  in  deep  or  shallow  pans,  I have 
made  several  experiments,  and,  although  on  a small 
scale,  they  have  been  made  with  accuracy  and  care. 

“ The  milk  from  two  cows  was  mixed  at  each  milking, 
strained  into  common-size  pans,  and  allowed  to  stand 
forty-eight  hours.  At  this  time  the  cream  became 
hard,  and  was  skimmed  off  wholly  free  from  milk.  The 
milk  had  been  measured  in  each  pan  when  strained, 
and  when  skimmed  the  cream  was  measured  and 
weighed,  but  I do  not  place  full  reliance  upon  the 
weight,  as  our  common  steelyards  were  used.  Be- 
lieving that  temperature  has  effect  on  the  milk,  it 
wras  kept  as  equal  as  possible  each  day.  No  fire  was 
kept  in  the  room  daring  the  night,  and  I estimate  the 
average  temperature  of  the  room  at  46°.  The  tem- 
perature from  nine  a.m.  to  nine  p.m.  was  65°.  The 
position  of  the  pans  was  similar,  being  on  the  same 
shelf.  The  following  is  the  result : — 

In  pans  containing  1 quart,  the  cream  measured  1 gill. 


Do. 

do. 

2 quarts 

do. 

do. 

2 gills. 
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do. 

3 do. 
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do. 
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do. 

4 do. 

do. 
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3 do. 
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‘‘The  same  experiments  were  tried  twice  successively 
with  the  same  results.  For  another  experiment  the 
milk  was  allowed  to  stand  seventy-two  hours,  but  with- 
out any  addition  to  the  measure  of  cream.  The  question 
will  readily  occur,  whether  there  would  be  any  differ- 
ence in  the  per-centage  of  butter  in  either  of  the  above 
experiments.  This  I cannot  say,  but  I am  positive  in 
my  own  mind  it  is  in  favour  of  the  milk  in  shallow  pans. 

“ I have  experimented  in  various  ways  in  the  treatment 
of  milk  and  butter-making,  and  have  come  to  the 
following  positive  conclusions,  viz.  : — Milk  should  be 
Btrained  immediately  after  milking,  and  that  two  quarts 
are  sufficient  for  one  pan.  No  more  cream  is  obtained 
from  milk  which  has  been  headed,  than  from  that  which 
has  been  kept  in  a room  of  the  proper  temperature. 
Cream  should  be  kept  at  the  same  temperature  after 
being  skimmed  as  before,  during  cold  weather;  also  it 
should  be  stirred  twice  a day,  and  a little  salt  stirred  in 
two  or  three  times  while  being  gathered  for  a churning — 
this  will  prevent  the  white  particles  of  curd  seen  in 
butter.  Forty-eight  hours  is  sufficient  for  the  milk  to 
stand  before  being  skimmed,  if  proper  treatment  is 
pursued.  For  churning,  the  cream  should  be  warmed 
gradually.  This  is,  in  my  humble  opinion,  the  best 
method  of  treating  cream  during  the  winter  months; 
for  summer  my  method  is  somewhat  different.” 
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CITAPTER  IV. 

MTI.K,  CREAM,  BUTTER,  AND  BUTTER- MAKING. 

Before  giving  details  on  ttie  making  of  butter,  it  will 
be  well  to  glance  briefly  at  the  composition  of  1,000 
parts  of  milk.  The  following  is  an  analysis  by  Hadlein  aa 
given  by  Johnston  in  his  “ Agricultural  Chemi.itry  ” : — 

Butler  .......  . 27  to  35 

Casein  (cheesy  matter) 45  „ 90 

Milk-sugar  . . . . . . . . 36  „ 50 

Chloride  of  potassium,  and  a little  chloride  of  sodium  „ 10 

Phosphates,  chiefly  of  lime 2^  „ 10 

Other  salts 6 „ 10 

Water 882|  „ 815 

The  following  is  an  analysis  of  the  solid  matter,  or 
inorganic  constituents  of  milk,  according  to  the  same 
authority  : — 


Phosphate  of  lime 2'31 

„ magnesia  .......  0-42 

„ peroxide  of  iron  .....  0 97 

Chloride  of  potassium  .......  1 '44 

„ sodium 0-24 

Free  soda 0'42 


Milk  is  composed  of  a great  number  of  round  globules 
of  very  minute  size,  of  a fatty  nature,  which  float  in  a 
thin  fluid.  The  globules  constitute  the  fats  of  butter, 
the  fluid  is  made  up  of  curd,  or  casein,  albumen,  milk- 
sugar,  and  various  mineral  matters;  the  globules  above- 
named  are  enveloped  in  thin  shells  of  curd.  The  follow- 
ing is  an  analysis  of  skim-milk,  which  is  of  denser 
nature, or  possesses  more  specific  gravity  than  unskimmed 
milk,  in  which  the  globules  of  fatty  matter  are  present, 
and  which  necessarily  reduce  the  specific  gravity  of  the 
mass.  The  specific  gravity  of  new  milk  on  an  average 
may  be  named  at  1 030  to  1 032.  If  very  rich  in 
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butter,  it  may  sink  to  P029,  or  l-028.  The  skim-milk 
aualysed  below  had  a specific  gravity  of  1 037  : — 


Water 89'65 

Butter  (pure  fat) "79 

Casein  .........  3"01 

Milk-sugar 572 

Mineral  matters  (ash)  . 8'3 


100-00 

Cream  is  lighter  than  milk,  but  heavier  than  water ; 
the  specific  gravity  of  the  sample  of  which  the  following 
is  an  analysis  by  Dr.  Voelcker  was  1-01094  : — 


Water 74 ’46 

Butter  (pure  fatty  matter) 1818 

Casein*  .........  2-69 

Milk-sugar 408 

Mineral  matters  (ash) 0 59 


10000 

The  following  is  Professor  Way’s  analysis  of  butter: — 

Pure  fat,  or  oil 82-70 

Casein,  or  curd  2-45 

Water,  with  a little  salt 14-85 


The  following  remaiks  on  the  composition  of  milk 
will  here  be  useful : — 

“‘Milk,  as  is  well  known,  is  not  a uniform  white 
liquid,  but  a fluid,  owing  its  opaque  character  to  a 
number  of  little  cream- globules.  Seen  under  a micro- 
scope of  no  very  great  power,  milk  appears  as  a colour- 
less fluid,  in  which  there  are  floating  innumerable  little 
white  globules,  or  small  bags  of  fatty  matter.  The 
butter  is  encased  in  these  microscopic  bags,  or  cells, 
which  themselves  are  composed  of  very  much  the  same 
material  as  the  curd  of  milk.  These,  being  lighter  than, 
water,  rise  on  standing,  and  are  removed  as  cream.  If 
* Containing  nitrogen,  43. 
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it  were  possible  to  separate  the  cream  completely  by 
standing,  the  milk  would  be  almost  colourless ; but, 
inasmuch  as  a certain  number  of  milk-globules  always 
remain  suspended  in  milk,  even  after  long  standing, 
skimmed-milk  is  always  more  or  less  opaque.  On 
allowing  milk  to  become  acid,  which  it  does  readily  in 
warm  weather,  one  of  its  constituents,  which,  from  its 
sweet  taste,  is  called  sugar  of  milk,  is  converted,  at 
least  in  part,  into  lactic  acid.  This  lactic  acid  separates 
the  next  constituent  of  milk — the  casein,  or  curd. 
Rennet  separates  it  also.  When  this  is  removed,  we 
obtain  whey.  Thus,  the  principal  constituents  of  milk 
are  water,  curd  or  casein,  butter,  milk-sugar,  and 
mineral  matters.’  The  proportions  of  these,  however, 
vary  very  considerably.  In  six  varieties  of  new  milk 
analysed  by  Professor  Voelcker,  between  August  7 and 
November  29,  1860,  he  found  in  100  parts : — 


W ater  . . . 

Butter  . . , 

Casein  . . 

Milk-sugar 
Mineral  matter 
Per-centage  of  dry  matters 


from  83  90  to  9070  parts. 

„ 7'62  „ 179  „ 

,,  331  „ 2 ’81  „ 

„ 4-46  „ 4 04  „ 

„ 071  „ 0-66  „ 

„ 16-10  „ 9-30  „ 


“The  cow’s  milk  analysed  long  since  by  the  great 
Swedish  chemist,  Berzelius,  was  still  poorer  than  any  of 
those  examined  by  Professor  Yoelcker.  It  is  worth 
referring  to,  since  Berzelius  ascertained  the  portion  of 
saline  matters  which  the  milk  contained  (Thomson’s 
Chem.,  vol.  iv.  p.  501).  In  1,000  parts  of  milk  he 
found  : — 


Water 92875 

Curd,  with  a little  cream 28-00 

Sugar  of  milk  . • 35-00 

Muriate  of  potash 1-70 

Phosphate  of  potash  0-25 

Lactic  acid,  acetate  of  potash,  with  a trace  of  lactate  ot 

iron 6-00 

Earthy  phosphates 0 30 
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As  regards  the  quantity  of  milk  yielded  by  cows,  and 
the  proportion  of  butter  yielded  by  milk,  the  following, 
lrom  the  pen  of  Mr.  Horsfall,  will  be  useful : — 

“ On  looking  over  the  several  treatises  to  which  I 
have  access,  I find  the  following  statistics  on  dairy  pro- 
duce. Mr.  Morton,  in  his  ‘ Cyclopcedia  of  Agriculture/ 
p.  621,  gives  the  results  of  the  practice  of  a Mr.  Young, 
an  extensive  dairy  keeper  in  Scotland.  The  yield  of 
milk  per  cow  is  stated  at  680  gallons  per  year.  He 
obtains  from  16  quarts  of  milk  20  ounces  of  butter,  or 
for  the  year,  227  lbs.  per  cow  ; from  1 gallon  of  cream 
3 lbs.  of  butter,  or  12  ounces  per  quart.  Mr.  Young 
is  described  as  a high  feeder.  Linseed  is  his  chief 
auxiliary  food  for  milch  cows.  Professor  Johnston 
(‘Elements  of  Agricultural  Chemistry  ’)  gives  the  pro- 
portion of  butter  from  milk  at  1£  ounce  per  quart, 
or  from  16  quarts,  24  ounces,  being  the  produce  of  four 
cows  of  different  breeds,  Alderney,  Devon,  and  Ayr- 
shire, on  pasture,  and  in  the  height  of  the  summer 
season.  On  other  four  cows  of  the  Ayrshire  breed  he 
gives  the  proportion  of  butter  from  16  quarts  as  10 
ounces,  being  1 ounce  per  quart.  These  cows  were 
likewise  on  pasture.  The  same  author  states  the  yield 
of  butter  as  one-fourth  of  the  weight  of  cream,  or  about 
10  ounces  per  quart.  Mr.  Rawlinson  (Journal  of  the 
Royal  Agricultural  Society,  vol.  xiii.  p.  38)  gives  the 
produce  of  20,110  quarts  of  milk  churned  by  hand  as 
1,109  lbs.  of  butter,  being  at  the  rate  of  fully  14  ounces 
per  16  quarts  of  milk ; and  from  23,156  quarts  of 
milk,  1,525  lbs.  of  butter,  being  from  16  quarts  nearly 
16|  ounces  of  butter.  The  same  author  states  that  the 
yield  of  butter  deiived  from  five  churnings  of  15  quarts 
of  cream  each,  is  somewhat  less  than  8 ounces  per  quart 
of  cream The  average  of  butter  from  a 
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cow  in  England  is  stated  to  be  8 ounces  or  9 ounces  per 
day,  which,  in  a yield  of  8 to  9 quarts,  is  1 ounce  per 
quart,  or  for  16  quarts,  16  ounces.  The  richest  cream 
of  which  I find  any  record  is  that  brought  to  the  Royal 
Society’s  meetings  during  the  month  of  July,  for  the 
churns  which  compete  for  the  prize.  On  referring  to 
the  proceedings  of  several  meetings,  I find  that  14 
ounces  per  quart  of  cream  is  accounted  a good  yield.” 

Mr.  Horsfall  himself  obtained  as  the  average  of  several 
trials  a yield  from  24  to  27 j ounces  of  butter  from  16 
quarts  of  milk.  The  popular  or  general  estimate  is,  that 
1 quart  of  cream  is  obtained  from  12  quarts  of  milk,  and 
1 lb.  of  butter  from  the  quart  of  cream.  It  is  evident 
that  such  statements  must  only  be  taken  as  approxima- 
tive, for  the  quantity  yielded  will  not  only  depend  upon 
the  food  and  treatment  of  the  cow,  but  on  the  treatment 
of  the  milk,  or  cream,  in  the  process  of  butter -making,  to 
which  we  now  direct  the  attention  of  the  reader. 

Butter  is  made  either  from  the  whole  milk  as  it  is 
obtained  from  the  cow,  or  from  the  cream  which  is  taken 
from  the  milk  after  this  is  allowed  to  stand  for  a time. 
Opinion  is  divided  as  to  which  is  the  best  of  these  two 
modes.  Some  maintain  that  the  produce  of  butter  is 
greater  when  the  whole  milk  is  churned,  than  when 
the  cream  alone  is  churned. 

The  following  is  a detail  of  some  experiments  under* 
taken  by  Professor  Trail  and  Dr.  Gerard,  to  ascertain 
the  best  condition  in  which  the  milk  should  be  to  obtain 
the  highest  per-centage  of  butter  : — 

“ 1.  Sweet  cream  churned  alone. 

2.  Sweet  milk  and  its  cream  churned  together. 

3.  Sour  cream  churned  alone. 

4.  Sour  milk  and  its  cream  churned  together. 

5.  Scalded,  or  Devonshire  cream  churned  alone.” 

u On  the  24th  of  May,  1807,  the  milk  of  four  cows 
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was  drawn  in  the  same  vessel,  passed  through  a strainer, 
and  then  divided  into  five  portions  of  six  English  pints 
each,  which  were  placed  in  similar  basins  of  earthen- 
ware, in  a place  the  temperature  of  which  ranged  from 
55°  to  60°  Fahr. 

“Monday,  25th,  the  temperature  of  the  air  was  very 
hot,  76c  ; but  that  of  the  milk-house,  by  constant  eva- 
poration of  water,  was  kept  about  60°. 

“ Tuesday,  26th,  thirty-nine  hours  after  the  milk  had 
been  drawn  from  the  cows,  it  was  removed  from  below 
the  cream  of  No.  1 and  No.  3 by  a syphon  ; the  cream 
from  No.  1 and  the  milk  and  cream  from  No.  2 were 
immediately  churned  in  glass  vessels. 

“No.  1.  Siveet  cream  churned  alone. — From  previous 
trials  it  was  found  that  the  addition  of  cold  water  to 
thick  cream  facilitated  the  separation  of  the  butter  : 
half-a-pint  of  water  was  added  to  the  cream;  the  tem- 
perature of  the  mixture  at  the  commencement  of  churn- 
ing was  62°.  In  fifteen  minutes  butter  appeared  in 
grains  ; the  churning  was  continued  for  twelve  minutes 
longer,  or  twenty-seven  minutes  in  all,  when  the  tem- 
perature was  found  at  70°.  The  butter  was  collected,  but 
from  the  warmth  of  the  weather  was  very  soft.  It  was 
put  into  cold  water  until  next  day,  when  it  was  worked 
and  washed  in  the  usual  way,  and  weighed  1,386  grains. 
It  was  of  a good  colour,  and  perfectly  well  flavoured. 

“ No.  2.  Sweet  milk  and  its  cream  churned  together. — 
The  mixture  of  sweet  milk  and  cream  was  churned  at 
the  same  time ; though  cold  water  was  added  alter  one- 
and-a-half  hour’s  churning,  no  butter  was  seen.  The 
churning  was  continued  three  hours  without  obtaining 
butter. 

“ No.  3.  Sour  cream  churned  alone. — On  Thursday, 
the  28th  of  May,  the  cream  of  No.  3,  which  had  been 
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separated  on  Tuesday,  and  placed  in  the  milk-house, 
was  now  slightly  acid,  and  was  churned  after  half-a-pint 
of  cold  water  had  been  added  to  it.  In  twelve  minutes 
butter  appeared,  aud  in  eight  minutes  more  had  united 
into  one  mass.  During  the  churning  the  temperature 
of  the  cream  had  risen  from  54°  to  63°.  The  butter, 
when  well  washed  and  worked,  weighed  1,756-5  grains; 
the  colour  and  taste  were  very  good. 

•‘No.  4.  Sour  milk  and  its  cream  churned  together. — 
On  the  same  day,  28th  May,  the  milk  and  cream  which 
had  become  acid  were  churned  together,  and  half-a-pint 
of  cold  water  was  added.  It  was  full  fifty-seven  minutes 
before  any  butter  appeared,  and  before  the  churning 
appeared  to  be  completed  one  hour  and  fifty  minutes 
had  elapsed,  showing  clearly  that  more  time  is  required 
to  churn  milk  and  cream  together  than  to  obtain  the 
butter  from  cream  alone.  The  butter  was  diffused  in 
small  grains,  and  when  washed  and  worked  as  long  as 
colour  was  communicated  to  the  water,  it  weighed  1,968 
grains  ; colour  paler  than  the  last,  but  of  good  flavour. 

“ No.  5.  Clouted  cream  churned  alone. — On  Tuesday> 
the  26th,  the  milk  and  cream  of  No.  5 was  placed  in 
a vessel  of  warm  water  until  the  temperature  of  the 
milk  rose  to  156°,  a Devonshire  dairymaid  assisting  in 
the  operation.  The  milk  was  drawn  from  below  the 
cream  by  a syphon,  the  latter  being  kept  cool  until  the 
following  day,  when  it  was  churned. 

“ It  was  ascertained  that  by  churning  the  milk  of  Nos. 
1 and  3,  a few  more  grains  of  butter  could  be  obtained 
on  some  occasions,  but  on  no  occasion  from  No.  5,  s? 
completely  does  the  scalding  process  separate  the  buty- 
raceous  matter  from  the  milk.  The  butter  from  No.  5, 
when  well  worked  and  washed,  weighed  1,998  grains 
It  had  a rich  yellow  colour,  and  tasted  agreeably. 
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“Similar  experiments  were  repeated,  the  result  of 
which  was,  that  the  largest  amount  of  butter  was  pro- 
duced by  the  Devonshire  method  ; the  next  in  quantity, 
by  churning  the  milk  and  cream  together  when  a little 
acescent ; the  third  in  quantity  was  afforded  by  cream 
kept  till  it  was  slightly  sour.  The  smallest  quantity 
was  obtained  from  sweet  cream  ; but  on  no  occasion  was 
butter  obtained  by  churning  sweet  milk  alone.” 

Churning  of  cream,  although  a mechanical  process,  is 
aided  by  chemical  action,  induced  by  allowing  the 
cream  to  become  sour  before  it  is  churned.  The  rationale 
of  this  is  easily  understood ; for,  by  allowing  the  sour- 
ing to  take  place,  lactic  acid  is  formed,  which  dissolves 
the  shell,  or  entire  envelope  of  curd,  or  casein,  which, 
as  we  have  already  named,  covers  the  globules  of  fat. 
These  envelopes  being  removed,  the  globules  are 
allowed  to  come  together,  and  cohere  by  the  operation 
of  churning.  The  “coming”  of  the  butter  is  aided  by  rais- 
ing the  temperature  of  the  cream  in  winter,  or  lowering 
it  in  summer,  to  60°  Fahr.,  or  thereabouts.  The  time 
varies  in  which  the  butter  is  obtained  from  ten  minutes 
up  to  as  many  hours;  and  in  some  cases  in  cold  weather 
it  does  not  come  at  all,  but  froths  up  into  a mass,  which 
distracts  the  dairy  maid,  and  renders  her  labour  often 
useless. 

From  what  we  have  said  on  the  subject  of  the  arrange- 
ment of  the  dairy,  and  its  fittings  and  utensils,  it  is 
scarcely  here  necessary  to  say  that  cleanliness  in  every 
detail  is  of  the  utmost  importance.  The  milk  dishes 
must  be  clean,  the  churn  scrupulously  clean  also,  the 
butter  dishes  clean,  and  need  we  say  the  hands  and 
person  of  the  dairymaid  herself. 

In  putting  up  milk  which  is  to  be  churned  to  bo 
soured,  it  is  advisable  so  to  proportion  the  size  of  the 
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vessel  to  the  quantity  of  milk  to  be  put  up,  that  it  will 
be  filled  at  once.  If  this  cannot  be  done,  by  no  means 
allow  the  interval  between  putting  in  the  first  and 
second  supply  to  be  so  long  as  to  allow  tbe  first  supply 
to  sour  and  thicken.  If  fresh  milk  is  allowed  to  be 
mixed  with  milk  which  is  already  soured,  bad-tasted 
butter  will  be  the  result.  After  the  milk  has  soured, 
the  cover  which  covered  it  from  the  air  should  be  taken 
off,  and  the  air  allowed  to  have  free  access  to  it.  It  is 
difficult  to  say  when  the  milk  is  precisely  ready  for 
churning.  Experience  soon  enables  the  dairymaid  to 
know  from  its  appearance  whether  it  is  ready  or  not. 
Generally  it  should  be  allowed  to  stand  thus  for  two  or 
three  days  in  winter  ; less  will  do  in  summer,  according 
to  the  weather.  If  the  weather  is  very  cold,  the  chum 
may  be  warmed  by  filling  it  with  boiling  water,  pouring 
it  out,  and  thereafter  putting  in  the  milk.  If  this  does 
not  warm  it  sufficiently,  add  boiling  water  to  the  milk. 
In  the  summer  the  desire  of  the  dairymaid  is  to  get  her 
milk  cool  enough.  When  put  into  the  churn,  a little 
cold  water  will  aid  the  process.  When  cream  is  used 
for  butter-making,  it  is  stood  up  till  ready  for  churning 
in  proper  vessels.  When  successive  portions  of  new 
cream  are  added  to  the  vessel,  let  the  whole  be  carefully 
stirred  up  so  as  to  incorporate  the  fresh  with  the  old 
portions.  Stirring  the  whole  contents  of  the  cream 
vessel  is  necessary  from  time  to  time.  It  is  essential, 
however,  to  remember  that  a clean  spoon  or  stirrer  be 
used  each  time.  Butter  has  often  a bad  taste  given  to 
it  by  allowing  a thick  skin  to  gather  over  the  cream. 
This  snould  be  well  mixed  with  the  whole  body  ; indeed, 
its  prevention  should  be  secured  by  frequent  stirring  of 
the  mass. 

The  following  remarks  on  the  subject  of  butter- 
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making  we  owe  to  a paper  by  Mr.  Louis  H.  Ruegg, 
published  iu  the  Journal  of  the  Loyal  Agricultural 
Society  : — 

“ Butter-making  is  a process  conducted  in  pretty 
much  the  same  manner  in  every  county,  and  an 
account  of  the  operation  as  it  is  performed  in  Dorset- 
shire (whose  butter  holds  the  highest  rank  in  the 
quotations  of  the  London  market),  may  serve  for  a 
general  description.  The  cows  are  milked  twice  a-day  : 
in  summer  iu  the  fields,  in  winter  generally  in  the 
straw  barton.  The  milk  is  purified  by  being  passed 
through  a sieve,  and  then  set  up  to  cool  in  milk  leads. 
In  some  counties  glass  ware  or  stone  coolers  are  used  ; 
but  a Dorsetshire  farmer  will  use  nothing  but  leads, 
which  he  finds  the  cleanest,  sweetest,  and  in  every 
respect  the  best  of  milk  coolers.  In  these  the  milk  is 
allowed  to  stand  for  a period  varying  from  twelve  to 
thirty-six  hours,  according  to  the  season,  the  quantity 
of  milk  at  command,  &c.  Usually,  after  standing  for 
twenty-four  hours,  it  is  skimmed,  and  the  cream  is 
collected  in  tin  vessels  until  sufficient  to  form  a ‘churn- 
ing ’ has  accumulated.  In  very  large  dairies,  and  in 
the  summer  season,  butter  is  made  every  day  ; and  it 
may  be  laid  down  as  a general  rule  that  the  quicker 
cream  is  converted  into  butter,  the  sweeter  and  better 
the  butter.  It  should  not  be  allowed  to  remain  long-er 
than  three  days  under  any  circumstances.  The  churn 
having  been  prepared  by  rinsing  with  hot  water  in 
winter  and  with  cold  water  in  summer,  the  cream  is 
agitated  until  a complete  separation  of  the  fatty  matter 
from  the  milky  fluid  has  been  effected.  This  operation 
is  a most  uncertain  one  ; its  duration  varying  from  ten 
minutes  to  twelve  and  even  twenty- four  hours,  accord- 
ing to  the  temperature,  the  quality  of  the  cream,  the 
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state  of  the  weather,  the  operation  of  the  churn,  and 
other  circumstances.  The  butter  having  ‘come’  (to  use 
the  language  of  the  dairymaid),  the  whey  is  drawn  off 
for  the  pigs,  and  the  butter  is  taken  out  and  well 
washed.  It  is  then  worked  with  the  hand  until  the 
butter-milk  is  thoroughly  expressed  and  the  air  bubbles 
are  broken.  A portion  of  salt  is  mixed  with  about  each 
half-dozen  pounds  ; the  manipulation  is  resumed,  the 
lump  undergoes  a second  washing,  which  carries  off  the 
surplus  salt ; and  it  is  finally  made  up  into  rolls  or 
printed  pats  for  the  home  market,  or,  with  an  additional 
salting,  is  packed  in  clean  tubs  for  the  London  factor. 

“ In  Bucks  milk  is  skimmed  at  the  end  of  twelve  hours, 
and  this  process  is  repeated  at  the  end  of  twenty-four 
and  thirty-six  hours,  and  during  the  winter  it  is  sub- 
jected to  the  skimmer  a fourth  and  even  a fifth  time. 
In  Devonshire,  where  much  clouted  cream  is  made,  it 
has  been  attempted  to  increase  the  proportion  of  butter 
from  cream  by  scalding  the  milk  ; but  on  this  point 
Mr.  Acland,  in  his  Report  on  Somersetshire,  furnishes 
some  conclusive  facts.  Mr.  Acland  had  12  quarts  of 
raw  milk  tested  against  as  many  of  scalded  milk,  and 
it  was  found  that  not  only  was  there  loss  by  evapora- 
tion (as  might  have  been  expected),  but  that  the 
quantity  of  cream  and  the  weight  of  butter  were  less 
from  the  scalded  than  from  the  raw  milk ; and  an 
analysis  by  Professor  Way  shows  that  the  largest  pro- 
portion of  pure  butter  was  found  in  the  latter. 

“ The  primal  condition  of  excellence  in  butter-making 
is  purity.  Milk  is  in  the  highest  degree  susceptible  of 
taint.  Milk  in  the  udder  may  be  poisoned  by  the  cow 
eating  improper  food.  ‘Milk/  says  Dr.  Tajdor,  in  his 
work  on  Poisons,  ‘is  rendered  bitter  when  the  cow  feeds 
on  wormwood  or  6ow-thistle,  and  the  leaves  of  tho 
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artichoke.  Its  taste  is  affected  by  the  cabbage,  the 
carrot,  and  all  strong-smelling  plants  : and  the  effects 
extend  to  butter  and  cheese,  and  all  articles  of  food  pre- 
pared with  milk.’  Milk  may  even  be  poisoned  without 
the  cow  being  affected,  in  proof  of  which  the  same 
writer  refers  to  the  case  of  some  inhabitants  of  a district 
in  North  America,  where  a disease  called  the  cow  sick- 
ness, symptoms  of  having  been  poisoned,  and  even  death 
itself,  were  caused  by  the  milk  of  cows  fed  on  unwhole- 
some herbage.  With  so  sensitive  a fluid,  therefore,  the 
utmost  care  is  required,  not  simply  as  regards  the  milk 
itself,  but  also  the  food  which  the  cow  eats  and  drinks. 
Cows  are  sometimes  permitted  to  drink  from  a barton 
pond  which  the  drainings  of  liquid  manure  had  made, 
to  use  a common  expression,  1 as  black  as  a hat.5  Others, 
again,  are  allowed  to  slake  their  thirst  in  the  waters 
of  stagnated  ditches,  or  in  ponds  which  have  been 
slowly  decomposing  animal  or  vegetable,  refuse  matter. 

“ If  milk  is  so  liable  to  be  affected  that  it  may  be  the 
medium  of  conveying  poison  through  the  cow,  it  follows 
that  the  quality  of  butter  very  materially  depends  upon 
the  quality  of  the  water  which  the  cow  drinks. 

“ The  necessity  of  cleanliness  on  the  part  of  the  dairy- 
maid is  insisted  on  by  every  writer  on  this  subject.  The 
dairy  vessels  must  be  scrupulously  clean  ; they  and  the 
dairy  itself  must  be  removed  from  everything  that 
taints  the  air.  The  fumes  of  a stable,  or  the  effluvia  of 
a pig-sty  or  dung-heap  (which  are  too  frequently  found 
iu  the  vicinity  of  a dairy-house),  injuriously  affect  the 
butter.  If  the  cooler  be  made  of  zinc,  a very  serious 
effect  indeed  may  be  produced.  ‘ It  is  probable/  says 
Dr.  Taylor,  ‘ that  some  of  the  lactate  of  zinc  is  here 
formed,  as  well  as  a combination  of  the  oxide  of  iron, 
with  casein.  I have  been  informed  that  milk  and  cream 
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which  were  allowed  to  stand  in  such  vessels,  have  given 
rise  to  nausea  and  vomiting.  This  system  would  not 
be  allowed  under  a proper  system  of  police.’  Even  when 
the  cream  is  safely  ‘ boxed  ’ it  is  not  out  of  danger,  for 
in  the  best  chum  the  whey  escapes  through  the  spindle- 
hole,  and  the  butter  gets  a metallic  taint.  In  its  next 
stage,  if  the  hand  of  the  dairymaid  be  moist  or  ‘sweaty,’ 
or  recently  washed  with  soap,  the  butter  acquires  a 
rancid  taste  ; and  though  it  may  have  reached  the  tub 
in  safety,  it  frequently  spoils  from  improper  packing. 
In  fine,  from  the  time  when  its  elements  are  first  formed 
from  the  succulent  grass  of  the  field,  until  the  time 
when  it  appears  on  the  breakfast  table,  butter  leads  (so  to 
speak)  a most  precarious  existence,  and  it  s preservation 
depends  almost  entirely  on  the  trifling  but  constant 
attentions  which  I have  endeavoured  to  indicate.” 

The  following  directions  for  making  good  butter  are 
from  the  pen  of  Mr.  James  Green,  Westport,  in  Ireland, 
who  has  devoted  much  time  and  attention  to  the  sub- 
ject : — 

1st.  Cleanliness  in  every  department. 

2nd.  Air,  like  cleanliness,  is  absolutely  necessary. 

3rd.  In  summer  the  cows  should  be  kept  as  cool  as  circumstances  will 
permit. 

4th.  Before  milking  cows  should  not  be  driven  fast,  and,  if  so,  should 
not  be  milked  in  a hurry  after  being  so  driven. 

5th.  Great  care  should  be  taken  to  milk  them  clean,  as  neglect  in 
this  particular  is  injurious  to  cattle,  and  also  to  the  production  of 
butter. 

6th.  The  cows  should  be  milked  regularly. 

7th.  The  cow-houses  should  be  kept  regularly  clean,  and  tolerably 
airy. 

8th.  Every  farmer  should  endeavour  to  have  a dairy  neatly  white- 
washed, with  a window  either  of  wire  or  wicket  work,  of  such  size  as  to 
admit  of  sufficient  air. 

9th.  The  dairy  should  be  regulated  in  size,  &c.,  according  to  the 
requirements,  having  plank  or  other  shelving  on  which  to  rest  the  milk 
vessels. 

10th.  The  milk  should  be  kept  sixty  hours  at  least  before  churning  in 
winter  ; and  fifty-eight  to  fifty  in  summer,  as  age  in  milk  will  cause  a 
greater  produce  of  butter. 
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llth.  Each  milking  to  be  putina  pan  or  vessel,  and  churned  according 
to  age,  as  mixing  with,  or  throwing  warm  milk  or  cream  produces  curds 
and  whey  ; and,  besides,  not  having  a return  of  butter,  renders  the 
butter-milk  almost  useless. 

12th.  It  were  better  to  temper  the  milk  a little  before  churning  in 
winter  than  use  much  boiling  water,  as  many  do  to  excess,  thereby 
spoiling  milk  and  butter. 

13th.  The  butter-milk  to  be  decanted  as  soon  as  possible  out  of  the 
churn,  and  put  into  butts  especially  made  for  that  purpose — the  churn 
scalded,  scoured,  cleaned,  and  put  out  to  air,  for,  if  left  in  the  churn, 
the  milk  will  create  an  acidity  and  taste,  of  which  the  wood  is 
susceptible,  and  thereby  become  bad. 

14th.  The  milk  vessels  should  be  good  clean  oak,  earthenware,  or 
zinc,  without  deal  or  other  soft  wood  likely  to  generate  bad  taste  or 
smell ; immediately  after  use  to  be  scalded,  cleaned,  and  put  out  to  air. 

15th.  If  the  vessels  from  any  cause  whatever  should  become  foul, 
scald  with  black  currant  tops,  meadow  sweet,  or  hawthorn. 

16th.  The  churn  to  be  preferred  should  be  the  spring  pole  or  lever 
working,  and  for  small  dairies  the  ordinary  churn  of  good  clean  oak 
with  gleaks,  which  are  less  laborious  and  more  regular  of  motion  than 
the  hand  dash. 

17th.  The  butter  when  taken  oft  should  be  put  in  a large  dish,  passed 
through  two  or  more  waters,  washed  with  the  hand  until  fully 
divested  oi  all  butter-milk  ; when  free  of  milk,  to  be  aired,  salted,  and 
made  into  squares  or  rolls  of  about  2 lbs.  each,  if  fur  immediate  sale,  and 
packed  if  fur  crocks,  cools,  or  firkins. 

18th.  Each  churning  to  be  salted  by  itself. 

19th.  The  firkins  should  be  clean  oak,  close  stave,  tastily  made,  air 
and  pickle  tight,  and  if  quarter  hoops  of  iron  were  used  it  were  better. 

20th.  Fine  salt  only  to  be  used  with  butter. 

21st.  Avoid  smoke  in  every  way,  and  be  careful  that  neither  dust  nor 
soap  come  in  contact  with  either  your  butler,  butter  dishes,  or  butter 
vessels. 

22nd.  Many  are  the  advantages  derived  from  dairy-keeping  and 
butter-making,  as  the  butter-milk  alone  would  pay  much  of  the  expense 
of  a farm  in  the  rearing  of  pigs  and  calves. 

23rd.  In  many  parts  the  dairymaids  sing  some  plaintive  ditty  during 
milking,  which  tranquillises  the  cow,  and  causes  the  milk  to  flow  more 
abundantly. 


Butter  has  often  a bad  taste  given  to  it  through 
various  causes,  turnips,  especially  the  Swedish  variety, 
being  the  principal.  By  far  the  best  way  we  know 
of  to  prevent  turnips  from  giving  their  flavour  to  the 
milk,  is  to  refrain  from  feeding  the  cows  with  this  root 
before  the  milking,  and  give  them  turnips  after  the 
milking  is  finished,  so  that  some  hours  will  elapse  before 
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the  raillc  is  taken  from  them.  Saltpetre  put  into 
turnippy -tasted  milk  is  said  to  get  rid  of  the  taste.  A 
tablespoonful  per  gallon  of  milk  of  a solution  of  half 
an  ounce  of  chloride  of  lime  in  a gallon  of  water,  is  also 
said  to  be  a certain  cure  for  bad-tasted  milk. 


CHAPTER  V. 

CHEESE-MAKING. 

Cheese  is  produced  from  the  curd  either  of  cream,  of 
the  whole  milk,  or  from  skim  milk,  thus  forming 
“cream,”  “whole  milk,”  and  “skim  milk”  cheeses. 
The  curd  may  be  obtained  from  the  milk  by  mixing 
with  it  an  acid  substance  which  has  the  property  of 
setting  free  the  casein  from  the  alkaline  solvent  which 
maintains  it  in  solution.  Curd  can  thus  be  produced 
either  by  adding  an  acid  to  the  milk,  or  by  allowing  the 
milk  itself  to  turn  acid  or  sour  : in  either  case  the  casein 
is  set  free,  and  forms  curd.  The  material  generally  used 
is  an  artificial  acid  called  rennet,  which  is  obtained 
from  steeping  in  water  a portion  of  a calf’s  stomach 
which  has  been  previously  salted  and  dried.  When  this 
rennet  is  added  to  milk  at  a certain  temperature  curd  is 
rapidly  formed. 

The  curd  thus  made  is  in  the  next  process  of  cheese- 
making cut  up  into  small  pieces  by  a small  hand  tool 
called  a “ curd  cutter,”  or  it  is  done  by  appropriate 
mechanical  means  more  or  less  complicated.  The  cutting 
or  breaking  up  of  the  curd  causes  the  whey  to  separate 
from  it.  This  liquid  is  then  drawn  off,  leaving  the 
curd  in  mass,  which  is  thoroughly  freed  from  the  whey 
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by  being  pressed  by  machine  or  by  hand.  The  dried 
curd  is  then  crumbled  by  the  hand,  placed  in  a cloth, 
and  put  into  a mould,  which  gives  the  mass  its  circular 
form,  and  placed  under  strong  pressure  derived  from  a 
“cheese  press.”  After  being  submitted  to  pressure  for 
a proper  time,  it  is  taken  out  of  the  press,  suited,  turned, 
and  subjected  to  the  action  of  the  press  for  a second 
time;  thereafter  removed,  and  put  into  a cheese-room 
along  with  others  to  “ ripen,”  as  the  techuical  phrase 
goes. 

Such  may  be  taken  as  a popular  description  of  the 
process  of  cheese -making ; but  as  there  are  many 
varieties  of  cheese  made,  and  almost  each  dairymaid 
has  a peculiar  mode  of  making  the  variety  of  the  dis- 
trict, the  practical  details  of  cheese-making  as  practised 
in  Great  Britain  involve  a more  elaborate  description 
than  would  at  first  sight  seem  necessary.  The  varieties 
of  cheese  made  are  classified  as  follows: — “cream,” 
“ whole  milk,”  and  “skim  milk.”  Cream  cheeses  are 
not  largely  made ; whole  milk  are  those  chiefly  made. 
Skim-milk  cheeses,  as  their  name,  indeed,  imports,  are 
of  the  poorer  class.  Of  cream  cheeses  the  most  cele- 
brated are — Stilton,  Cream  Cheddar,  Yorkshire  Stilton, 
or  Cotherstone.  Of  whole-milk  cheeses  the  best  are — 
Cheshire,  Cheddar,  Double  Gloucester,  and  Wiltshire. 
Skim-milk  cheeses  are,  as  may  be  supposed,  made  in 
the  dairies  in  w7hich  the  better  cheeses  are  made,  and 
are  known  as  Ordinary,  Cheshire,  Single  Gloucester,  &c. 
Dr.  Yoelcker,  whose  classification  of  cheeses  we  hava 
followed — a classification,  by  the  way,  which  has  refer- 
ence more  to  the  kind  of  milk  used  than  to  the  quality 
or  value  of  the  cheese  produced — has  given,  in  a valu- 
able preface  in  the  Journal  of  the  Royal  Agricultural 
Society,  a series  of  analyses  of  different  samples  of  dif- 
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i’erent  varieties  of  cheeses.  From  these  we  make  up  the 
following  table : — 
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in  100  parts. 

Water 

Butter 

Casein* 

Milk-sugar,  lactic  acid, 
and  extractive  matters  . 
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f ,,  common  salt 

According  as  the  process  of  cheese-making  is  care* 
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fully  or  carelessly  performed,  so  is  tlie  poorness  and 
richness  of  the  whey.  When  carelessly  performed, 
much  of  the  fine  curd  rich  in  butter  is  passed  off  with 
the  whey.  Whey  of  this  sort  is  therefore  allowed  to 
stand,  to  throw  up  its  contained  cream,  from  which 
butter  is  made.  The  following  is  an  analysis  of  butter 
as  made  by  Dr.  Voelcker  : — 


Water 

. 92-00 

Butter  (pure  fat)  .... 

. -18 

Albuminous  compounds*  . , 

. -94 

Milk,  sugar,  and  lactic  acid  , . 

. 530 

Mineral  matter  (ash)  , . . 

. ’68 

100-00 

As  the  nature  of  the  present  treatise  precludes  us 
from  giving  many  details  of  cheese-making  as  practised 
in  various  districts,  we  shall  give  here  a general  descrip- 
tion of  the  practical  process.  The  weight  of  cheese 
produced  by  a certain  quantity  of  milk  will  obviously 
depend  upon  its  richness.  On  an  average,  one  gallon  of 
milk  will  give  a pound  of  cheese.  As  we  have  before 
stated,  the  milk  to  be  curded  must  be  of  a certain 
temperature,  varying  from  70°  to  80°  Fahr.  The  milk 
thus  requires  to  be  heated,  as  the  temperatures  above 
named  are  considerably  above  the  normal  or  natural 
temperature  of  milk.  The  heating  should  be  carefully 
done,  and  a frequent  use  of  the  thermometer  made.  If  the 
temperature  is  too  low,  the  curd  will  be  soft,  and  the  whey 
will  be  separated  with  difficulty  ; if  the  temperature  is  too 
high,  the  curd  will  be  hard  and  dry.  Dr.  Voelcker  states 
that  when  a thin  cheese  is  wanted,  a temperature  from 
72°  to  75°  will  be  found  a good  one;  if  a thick  cheese 
is  wanted,  the  temperature  of  80°  to  84°  will  be  better, 
the  higher  being  that  for  winter,  the  lower  for  the 
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summer  season.  The  rennet  is  now  added  to  the  warmed 
milk,  and  also  the  colouring  matter  (annatto,  if  this 
is  used),  and  the  whole  is  allowed  to  stand  till  the  curd  is 
formed.  The  next  process  is  the  separating  of  the  whey 
from  the  curd.  This  requires  to  be  done  with  the  greatest 
care  ; for  if  the  separation  is  not  complete,  the  flavour 
and  look  of  the  cheese  will  be  spoiled.  After  the  curd 
is  broken  up,  ample  time  should  be  allowed  the  whey 
to  drain  off.  The  crumbling  or  breaking  of  the  curd 
after  the  whey  is  separated  from  it  should  next  be  done, 
and  this  most  carefully.  The  “ curd  mill,”  or  curd-break- 
ing machine,  is  considered  bjr  some  to  be  a much  more 
efficient  means  of  preparing  the  curd  than  the  hand. 
The  great  point  to  be  aimed  at  is  to  have  the  curd  uni- 
formly broken,  not  too  small  nor  too  large.  If  too  small, 
some  of  the  portions  pass  off  with  the  whey  ; if  too  large, 
they  remain  soft.  The  best  way  is  to  use  a curd  mill, 
or  breaker,  which  pi’oduces  curd  of  the  proper  size. 
When  the  curd  is  ready  it  is  placed  in  the  vat.  This 
is  made  of  wood,  and  has  numerous  holes  in  its  periphery 
and  in  the  bottom,  through  which  the  whey  pressed 
out  by  the  press  is  allowed  to  escape.  Before  putting 
the  curd  into  the  vat,  a cloth  is  placed  in  it,  in  which 
the  curd  rests,  and  over  which  it  is  spread,  so  as  to 
prevent  the  curd  from  passing  out  of  the  vat  under  the 
pressure.  A circular  board  or  a cross  is  then  put  over 
the  top  of  the  vat,  and  the  pressure,  by  means  of  the 
screw-press,  applied.  The  pressure  should  be  applied 
gradually,  and  continued  for  a quarter  of  an  hour  or  so. 
The  curd  should  then  be  taken  out  and  cut  up  into 
pieces,  and  placed  again  in  the  vat,  putting  the  centre 
pieces  astride,  and  vice  versa.  Pressure  is  applied  a 
second  time,  and  the  process  is  repeated  till  the  curd  is 
sufficiently  dry  to  be  passed  through  the  curding-mill ; 
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the  salt  is  at  the  same  time  added,  and  thoroughly 
incorporated  with  the  curd.  The  whole  is  then  placed 
in  the  vat,  and  pressure  gradually  applied.  The  cheese 
does  not  remain  under  the  action  of  the  press  continu- 
ously, but  it  is  taken  out  of  the  vat  each  day,  a clean 
cloth  placed  round  it — the  position  of  the  cheese  in  the 
vat  being  reversed — and  this  is  done  for  six  or  seven 
days ; after  wrhioh  it  is  taken  up  to  the  cheese  room, 
care  being  taken  to  turn  it  carefully  over  from  time  to 
time  so  as  to  allow  of  its  gradual  and  thorough  ripening. 
It  is  needless  here  to  say,  in  conclusion,  that  thorough 
cleanliness  in  every  detail  connected  with  cheese-making 
is  essentially  necessary. 

The  following,  giving  a description  of  the  mode  of 
making  Cheddar  and  Gloucester  cheese,  will  afford  the 
reader  a fair  idea  of  the  process  as  usually  adopted  in 
large  dairies  ; for  fuller  information  and  details  of  other 
modes,  he  must  consult  larger  works.  The  following,  from 
the  Journal  of  the  Highland  Society,  is  Mr.  Macadam’s 
description  of  his  mode  of  making  Cheddar  cheese  : — 

“ I make  my  cheese  once  a day.  The  evening’s  milk, 
as  soon  as  it  is  drawn  from  the  cows,  is  put  into  shallow 
tin  bovnes  to  cool.  Next  morning,  this  is  put  through 
a very  fine  wire  sieve  into  the  steeping  tub,  while  the 
morning',s  milk  is  added  as  carried  in  from  the  byre. 
In  May,  and  the  four  succeeding  months,  the  milk  put 
in  this  manner  together,  in  the  evenings  and  mornings, 
will  generally  have  a temperature  of  about  80°  Falir. 
If  it  is  not  so  high,  a little  of  the  evening’s  milk  is 
warmed  in  boiling  water,  to  raise  the  whole  to  the 
above  temperature.  After  this  the  sour  whey,  annatto, 
and  as  much  rennet  as  will  coagulate  the  whole  in  an 
hour,  are  added,  and  well  mixed. 

“ I generally  put  in  about  4 or  5 quarts  of  very  sour 
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whey  to  every  140  gallons  of  milk.  As  soon  as  the 
curd  is  properly  formed,  I commence  to  break  it  with  a 
hand-breaker,  made  of  tin  and  wire,  which  is  somewhat 
like  a riddle,  and  having  a wooden  handle  about  3 feet 
long  affixed  to  the  middle.  When  partially  broken,  the 
curd  is  allowed  to  subside  a little.  As  much  whey  is 
then  drawn  off  and  heated  as  will  bring  the  whole  up  to  a 
temperature  of  80°.  After  this  breaking  is  resumed,  and 
the  temperature  maintained  by  adding  more  heated  whey. 

“Nothing  further  is  done  for  the  next  hour  but  to 
draw  off  and  heat  as  much  whey  as  will  raise  the  tem- 
perature to  100°.  At  the  ond  of  the  hour  a portion  of 
the  whey  is  run  off,  and  the  curd  is  very  gently  broken 
with  a shovel-breaker. 

“ An  assistant  now  gently  pours  as  much  heated 
whey  as  will  once  more  raise  the  temperature  to  100°. 
During  the  time  the  whey  is  pouring  the  whole  is 
actively  stirred,  but  afterwards  more  gently,  till  the 
curd  has  acquired  proper  firmness.  I cannot  say  how 
long  it  may  be  necessary  to  stir.  If  too  much  acid  is 
present,  less  time  is  required,  and  if  too  little  acid,  more 
is  necessary.  The  time  will  vary  according  to  these 
circumstances  from  twenty-five  to  forty  minutes. 

“ When  stirring  is  finished,  the  curd  is  left  half-an- 
hour,  and  then  the  whey  is  all  drawn  off.  One  side  of 
the  tub  is  raised  a little  to  allow  this  to  take  place  more 
perfectly.  The  curd  is  then  heaped  up  to  the  highest 
side  of  the  tub,  covered  with  a cloth,  and  left  for  half- 
an-hour.  After  this  interval,  it  is  cut  iuto  large  slices, 
turned  upside  down,  covered  up,  and  left  for  another 
half-hour.  Then  it  is  torn  into  thin  strips  and  spread 
on  a cooler,  on  which  it  is  allowed  to  lie  for  another 
half  hour.  After  thus  being  turned  upside  down,  it  is 
left  another  half-hour  longer. 
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“ The  curd  is  then  vatted  and  put  into  the  press, 
on  which  28  lbs.  are  suspended  for  about  twenty 
minutes  Afterwards  it  is  taken  out,  milled,  and  salted. 
Cheshire  salt  is  used  at  the  rate  of  2 lbs.  to  the  cwt. 
It  is  salted  in  the  cooler,  and  if  it  is  above  the  desired 
temperature,  it  is  allowed  to  lie,  perhaps  for  half-an- 
hour,  and  stirred  up  once  or  twice.  Our  dairy  being 
very  warm,  I am  unable  to  cool  down  the  curd  as  low 
as  I would  wish  before  making  it  up. 

“ On  referring  to  my  diary,  I find  that  not  one  of  the 
cheeses  I exhibited  at  Kilmarnock  was  below  68  lbs. 
when  vatted.  The  cheese  is  made  up  between  two  and 
three  o’clock,  p.m.,  and  a dry  cloth  put  on  it  the  same 
evening.  What  I make  on  Monday  is  carried  to  the 
cheese-room  on  Thursday.  Each  cheese  only  gets  one 
dry  cloth  daily.  The  room  is  over  the  dwelling-house 
and  dairy.  Its  temperature  during  summer  ranges 
between  65°  to  80°.  The  specimens  of  cheese  I exhi- 
bited at  Kilmarnock  were  not  subjected  to  any  artificial 
heat. 

“ I use  an  oak  steeping-tub  in  preference  to  any  other. 
All  the  implements  and  utensils  are  kept  as  sweet  and 
clean  as  possible.  The  weight  or  pressure  put  upon  the 
cheese  is  the  same  throughout  the  different  stages  ot 
the  manufacture.” 

The  following  is  a descriplion  of  the  “ old-fashioned’ 
mode  of  making  Gloucestershire  cheeses,  as  given  in  the 
Agricultural  Gazette  : — 

“An  80-gallon  cheese  tub  is  used  for  a dairy  of  50  cows 
— making  twice  a day  during  summer,  only  once  now 
(in  the  autumn).  The  milk  at  this  season  of  the  year  is  so 
much  richer  than  in  the  height  of  the  season,  that  as  rich 
a cheese  is  made  now  as  then,  notwithstanding  that  the 
evening’s  milk  is  now  skimmed  before  it  is  added  to  the 
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morning’s.  About  seven  cheeses,  sometimes  more  (eight 
to  the  cwt.),  are  made  daily  during  summer.  The 
number  now  is  only  four. 

“ The  evening’s  milk  is  lightly  skimmed  ; a portion 
is  warmed  and  added  with  the  rest  to  the  morning's 
milk,  raising  the  whole  to  about  80°.  The  rennet,  pre- 
pared as  in  Mr.  Hewitt’s  dairy,  is  added,  enough  to 
make  it  set  in  an  hour.  Then  fur  half-an-hour  it  is 
slowly  cut  up  and  down  with  a framework  of  knives 
arranged  sieve  fashion  and  put  at  the  end  of  a pole. 
After  being  thoroughly  cut  in  this  way,  it  is  left  to 
settle  for  twenty  minutes,  and  the  curd  is  then  pushed 
on  one  side  ; part  of  the  whey  is  baled  out  and  the  rest 
drawn  off  by  a tap.  The  curd  is  then  piled  up  and 
pressed  by  hand,  cut  into  a few  pieces  and  turned,  put 
into  vats  and  squeezed  for  ten  minutes  in  the  press  ; 
taken  out  again,  cut  open  and  into  bits,  and  hot  whey 
(85°)  is  poured  over  it.  This  has  the  effect  of  harden- 
ing the  curd.  It  is  not  needed  in  the  summer  time, 
when  it  hardens  naturally  sufficiently,  but  now,  and  as 
winter  approaches,  it  is  required.  The  hot  whey  has 
not  the  effect  which  might  be  feared  of  dissolving  the 
butter  out  of  the  curd — the  whey  which  drips  away 
from  it  is  not  the  richer  for  this  use  of  it — the  only 
effect  seems  to  be  the  firmer  coagulation  of  the  curd. 
And  the  thicker  the  cheese  that  is  being  made  the 
greater  the  need  of  this  scalding.  Where  ‘ Double 
Gloucester  ’ cheese  (four  to  the  cwt.)  is  made,  then  the 
scalding  is  necessary,  or  the  cheeses  would  not  pre- 
serve their  shape.  The  broken  cheese  is  then  squeezed 
together  and  allowed  to  lie  for  a bit  in  a heap  in  the 
bottom  of  the  tub.  It  is  then  broken  bv  hand  into  the 
vats  placed  one  above  (he  other,  as  already  described. 
No  salt  is  put  with  the  curd  here  ; but  after  an  hour’s 
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pressing  in  the  press,  the  cheese  is  taken  out,  wrapped 
in  a dry  cloth,  and  returned  to  the  press,  and  in  two 
hours  it  is  again  taken  out,  well  covered  with  powdered 
salt,  and  returned  to  the  press.  In  this  way  it  has  salt 
rubbed  into  it  morning  and  evening,  till  the  second 
evening,  after  which  an  interval  of  twenty-four  hours 
is  allowed  ; then  the  cloth  is  taken  off,  and  it  is  salted 
and  put  naked  into  the  press,  and  after  the  fourth  day 
it  is  taken  to  the  loft,  where  it  is  turned  daily  for  four- 
teen days.  It  is  then  scraped,  if  necessary,  and  painted 
and  turned  occasionally  for  a month  or  more,  after  which 
it  is  ready  for  sale. 

“ Mr.  Bennet  uses  annatto;  a large  tablespoonful  to 
70  gallons  of  milk  is  sufficient  to  give  the  colour  that 
is  desired.  When  in  full  work,  about  15  to  20  lbs.  of 
milk  butter  and  40  lbs.  of  whey  butter  are  made  from 
a dairy  of  fifty  cows.  The  whey  stands  6 inches  deep 
m leads  for  thirty-six  hours  before  being  skimmed  ; 
what  milk  is  allowed  to  jfield  cream  for  butler,  stands 
only  twelve  hours  before  skimming.  The  whey  of  fifty 
cows  keeps  twenty  pigs  feeding,  and  several  sets  are 
thus  fattened  in  the  course  of  the  season.” 

The  following  practical  conclusions,  which  have  re- 
sulted from  the  investigations  made  by  Dr.  Yoelcker, 
on  the  subject  of  cheese-making,  are  given  in  the  paper 
by  him  published  in  the  Journal  of  the  Royal  Agricul- 
tural Society  : — 

“ The  first  point  to  be  observed  is,  that  cheese  is  often 
spoiled  (to  use  an  Iiishism)  before  it  is  made — that  is, 
before  it  is  separated  from  the  milk ; in  other  words, 
the  milk  is  spoiled,  then  the  cheese  is  spoiled  during 
the  making,  and  also  in  the  keeping.  Again,  I have 
learned  that  richer  cheese  may  be  made  on  some  land, 
even  when  a portion  of  cream  has  been  taken  from  the 
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milk,  than  on  other  land  where  the  whole  milk  is  used, 
3rd.  I concur  with  our  best  and  most  intelligent  cheese- 
makers  in  the  opinion  that  good,  saleable,  though  per- 
haps not  very  tine  flavoured,  can  be  made  on  any 
description  of  land,  provided  care  and  attention  are 
paid  to  the  management  of  the  milk  at  the  beginning, 
to  the  treatment  of  the  cheese  in  the  tub,  and  to  its 
after  ripening.  4th.  From  all  I could  learn  practically, 
and  from  what  I have  seen  with  my  own  eyes,  I have 
come  to  the  conclusion  that  bones  improve  the  quality 
of  the  pasture  and  the  richness  of  the  milk,  but  also 
that  more  care  is  required  to  make  cheese  from  boned 
pasture  than  on  poor  land.  5th.  The  flavour  of  the 
different  kinds  of  cheese,  such  as  Cheddar,  Stilton, 
Cheshire,  and  others,  is  much  more  dependent  on  the 
method  in  ordinary  use  in  these  different  counties  than 
on  the  quality  of  the  pasture,  although  the  latter  exer- 
cises a considerable  influence.  The  inferiority  of  the 
Boothy  cheese,  made  from  dry  food,  to  that  produced 
when  the  cows  are  at  grass,  is  well  known.  Neverthe- 
less, admitting  that  food  does  much  affect  the  flavour  of 
cheese,  I still  am  of  opinion  that  the  various  practical 
manipulations  exercise  a yet  higher  influence  in  this 
respect.  6th.  Each  system  of  cheese-making,  whether 
that  of  Gloucestershire  or  Somersetshire,  appears  to 
have  its  peculiar  excellencies,  but  also  its  peculiar 
defects.  7th.  Matters  altogether  indifferent  are  fre- 
quently insisted  upon  as  essential  to  success,  whilst 
others  of  the  greatest  importance  are  either  neglected 
altogether,  or  much  undervalued.  Unless,  therefore,  a 
person  thoroughly  understands  the  grounds  of  his  selec- 
tion and  preference,  it  is  better  to  adopt  one  empiric 
method  than  to  attempt  to  combine  the  different  plans. 
8th.  I found  good  makers  of  cheese  who  had  never 
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heard  a word  about  chemistry.  9th.  Although  much 
mystery  is  thrown  around  this  art,  all  that  is  mysterious 
about  it  is  purely  accidental.  The  process  in  itself  is 
very  simple,  and  accords  well  with  scientific  principles 
so  far  as  these  have  been  ascertained  ; but  skilful 
management  is,  perhaps,  rather  the  exception  than  the 
rule.  10th.  Even  good  practice  may  be  considerably 
improved,  or,  more  correctly  speaking,  simplified,  by 
the  application  of  scientific  principles  to  cheese-making  ” 
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CHAPTER  I. 

VARIOUS  BREEDS  OF  SWINE. 

The  most  esteemed  breed  of  England  is  the  Berkshire. 
The  usual  colour  of  animals  of  this  breed  is  black,  or 
a dull  brown,  or  black  and  white.  They  feed  quickly, 
attain  to  a great  weight,  and  are  useful  either  as  pork 
or  bacon.  The  Chinese  breed  (Fig.  1),  has  been  largely 
imported  into  this  country,  and  has  been  much  used  for 
crossing  with  other  breeds. 

The  Hampshire  (Fig.  2)  are  chiefly  met  with  now  in 
South  Hants.  They  have  been  so  repeatedly  crossed 
with  other  breeds,  that  much  of  their  distinctive  pecu- 
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Fig.  1.  CHINESE  FIG. 


Parities  have  been  lost.  Fig.  2 shows  an  improved 
Hampshire. 


tig.  2.  IMPROVED  HAMPSHIRE  HOO. 


. The 'Essex  breed  (Fig-  3)  is  highly  esteemed.  The 
pigs  of  this  breed  possess  fine  form,  and  excellent  flesh. 
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Fig.  3.  essex  pig. 

The  Sussex  breed  gives  often  good  animals,  which 
fatten  quickly.  Good  crosses  have  been  obtained  with 
the  Chinese. 


Fig.  4.  IMPROVED  SUFFOLK  PIO. 

The  Norfolk  breed  yields  animals  wnich  are  small  in 
size,  but  afford  good  pork. 
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The  Suffolk  breed  (Fig.  4)  resemble  the  Norfolk,  in 
neing  of  small  size,  and  affording  choice  pork.  Suffolk 
and  Norfolk  pigs  are  slaughtered  annually  in  great 
numbers  to  supply  the  metropolitan  market.  Fig.  1 
illustrates  an  improved  Suffolk.  The  Neapolitan  pig 
has  been  used  largely  to  cross  with  our  native  breeds. 

These  are  the  principal  breeds,  hut  almost  every 
county  has  its  own  esteemed  variety.  Generally  the 
breeds  of  pigs  are  divided  into  two  classes,  the  “large” 
and  the  “ small the  large  being  kept  when  “ bacon  ” is 
the  object,  the  small  where  the  “ pork  ” and  “hams  ” are 
cured,  and  where  quality  rather  than  bulk  or  weight  is 
desiderated.  The  “ Windsor  breed,”  a white  pig,  intro- 
duced by  the  late  Prince  Consort,  is  that  which  gives 
the  peculiarities  of  both  breeds — the  aptitude  of  the 
small  breed  to  fatten  quickly,  aud  of  the  large  to  pro- 
duce large  flitches  of  bacon.  Another  great  advantage 
of  the  breed  is  that  they  fatten  quickly,  and  will  even 
thrive  upon  food  of  inferior  quality. 

All  our  English  breeds  of  good  quality  may  be  said 
to  be  the  result  of  crossing  between  the  Chinese  and 
Neapolitan  pigs,  and  the  old  original  English  pig.  The 
characteristic  peculiarities  of  a pig  indicate  at  once  the 
influence  of  the  cross.  The  large  coarse  pig  partakes 
more  of  the  character  of  the  English  pig.  The  small 
pig  with  a tendency  to  fatten  quickly  has  more  of  that 
of  the  Chinese  or  Neapolitan.  On  the  choice  of  a pig 
for  farming  purposes,  Professor  Tanner  has  the  follow- 
ing : — “ A farmer  has  many  points  to  consider  before 
deciding  what  class  of  pig  to  keep.  If  he  has  a large 
dairy,  he  will  very  likely  find  it  most  profitable  to 
consume  the  waste  by  sows  so  bred  and  kept  as  to  pro- 
duce small-sized  porkers,  which  may  be  got  ready  for 
market  by  the  aid  of  corn.  It  is  now  an  accepted  fact 
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that  dairy  waste  is  more  profitably  consumed  when  corn 
is  supplied  with  it.  So  much  is  this  the  case,  that  it  w 
usual  in  the  west  of  England,  when  a dairy  of  cows  is 
underlet,  to  cultivate  for  the  dairyman  some  land  on 
which  he  may  grow  barley  for  this  purpose.  It  is 
probable  that  for  such  purposes  a large,  rather  coarse, 
and  good  breeding  sow,  crossed  with  the  finest  description 
of  boar,  will  produce  the  largest  farrows  of  the  most 
profitable  pigs  ; and  that  upon  those  farms  where  dairies 
are  kept,  the  first  two  classes  of  pigs  will  be  produced 
most  economically,  and  of  the  best  quality.  Some 
dairymen  adopt  another  plan.  Instead  of  using  corn 
with  the  waste  so  as  to  produce  porkers,  they  keep  the 
young  pigs  as  stores,  and  sell  them  when  worth  about 
£1.  This  is  considered  by  many  to  be  making  the  best 
of  their  pigs  ; but  by  those  who  attach  due  importance 
to  the  proper  management  of  dung,  a different  opinion 
is  entertained.  If  a farmer  grows  corn  for  his  pigs, 
and  they  produce  just  enough  to  repay  him  for  the 
corn  eaten,  and  he  allows  the  manure  to  be  wasted  by 
negligent  management,  then  it  may  be  admitted  he 
has  gained  nothing,  but  lost  his  labour  as  a producer  of 
the  manure,  and  in  such  a case  he  may  find  it  more 
advantageous  to  sell  his  young  pigs  as  stores  ; but  as 
soon  as  he  takes  proper  care  of  his  manure,  we  may  look 
with  confidence  to  his  ultimately  realising  an  indirect 
profit  from  giving  his  young  pigs  corn  with  the  waste 
of  the  dairy.” 
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CHAPTER  II. 

THE  BREEDING,  FEEDING,  AND  MANAGEMENT  OF  PIGS. 

The  sow  is  capable  of  having  the  boar  at  eight  or  nine 
months  old  ; but  the  opinion  of  some  of  the  best  breeders  is 
decidedly  antagonistic  to  the  practice  of  having  the  sow 
with  pig  at  so  early  an  age.  The  sow  goes  with  young 
for  a period  between  109  and  143  days.  It  is  usually 
calculated  from  sixteen  to  seventeen  weeks.  The  sow 
does  not  attain  its  full  growth  till  five  or  six  years  of 
age,  and  even  after  the  latter  period  it  sometimes  keeps 
growing.  It  is,  therefore,  the  better  way  to  allow  the 
sow  to  be  eighteen  or  twenty  months  old  before  she  is 
admitted  to  the  boar.  Attention  should  be  paid  to  the 
points  of  the  animal  from  which  the  farmer  is  to  breed, 
both  as  regards  the  boar  and  the  sow.  The  head  should 
be  small,  the  snout  short,  chops  broad  and  wide.  The 
ears  should  be  small  and  thin,  with  sharp  ends,  and 
projecting  forwards  a little  to  the  front.  The  neck 
should  rise  well  behind  the  ears.  The  chest  should  be 
broad  and  deep,  the  ribs,  or  barrel,  round  and  full,  so 
H8  to  give  a broad  back  ; the  body  long,  but  the  legs 
short ; the  back  straight  from  neck  to  rump,  if  curved 
only  slightly  so  ; the  haunch,  or  the  thigh,  should  drop 
almost  to  the  hock  ; the  hams  and  shoulders  should  be 
thick;  the  tail  to  be  small  and  curled,  and  the  bones 
small.  A long-snouted,  long-legged,  and  arch-backed 
pig  should  be  carefully  avoided,  as  it  will  consume  a vast 
quantity  of  food,  and  never  fatten  kindly  or  quickly. 

Two  farrows,  or  litters,  may  be  taken  from  the  sow 
each  year  ; the  first  produced  at  the  end  of  March,  or  the 
beginning  of  April ; the  second  in  September  or  October. 
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Care  should  be  taken  to  feed  the  sow  while  with  pig 
judiciously,  so  that  she  may  be  in  good  condition,  but 
not  fat.  The  sow  may  be  kept  with  the  other  breeding 
pigs  up  to  the  end  of  the  second  month  after  she  is  with 
pig  ; but  she  should  after  that  time  be  kept  quiet,  and 
for  about  a week  or  ten  days  before  farrowing  she  should 
be  put  in  a sty  by  herself,  and  supplied  with  an  abun- 
dance of  good  litter.  As  the  sow  is  very  apt  to  lie  on 
her  young,  and  sometimes,  indeed,  to  devour  them,  it  is 
requisite  to  watch  her  with  great  care.  Mr.  Steam,  a 
well-known  authority  on  the  breeding  and  rearing  of 
pigs,  has  the  following  valuable  remarks  on  the  manage- 
ment of  sow 8 at  the  period  of  their  farrowing.  He 
says  : — “ My  plan  is  to  have  a man  with  her  to  attend 
to  her  ; for  it  is  absurd  to  have  all  the  trouble  and 
expense  of  keeping  a sow,  then  at  the  most  particular 
time  to  leave  her  alone  to  take  her  chance.  In  my 
idea  there  is  not  sufficient  attention  paid  to  the  construc- 
tion of  piggeries.  I have  seldom  seen  one  which  I did 
not  consider  too  small,  except,  perhaps,  just  for  fat  pigs, 
which,  of  course,  does  not  so  much  signify,  for  the  less 
a pig  put  up  for  fatting  moves  the  better.  But  tlie 
farrowing  pen  ought  to  be  large,  to  allow  the  sow  plenty 
of  room,  and  likewise  to  admit  of  rails  being  placed 
round  the  sides,  so  fixed  as  to  prevent  the  sow  lying  on 
the  young  ones.  These  rails  should  be  made  to  shift 
according  to  the  size  of  the  sow,  I think  in  height  from 

8 to  12  inches,  and  extend  out  from  the  wall,  about 

9 inches,  having  the  supports  carried  up  sloping  from 
the  side,  instead  of  straight  up  from  the  floor ; then 
when  the  sow  lies  down  there  will  be  no  likelihood  of 
her  squeezing  the  pigs,  as  there  is  plenty  of  space  left 
for  her  to  pass  between  her  and  the  wall,  for  nine  times 
out  of  ten  tiiut  is  where  the  mischief  is  done,  as  sows 
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invariably  like  to  lean  against  something  when  they  lie 
down.  I have  recently  had  a hundred  pigs,  without 
losing  one  from  being  crushed.  Each  place  ought  to 
be  at  least  from  8 to  10  feet  square,  and  the  best  floor, 
I consider,  is  asphalte.  No  damp  or  scent  can  rise 
from  that.  I tried  boards,  bricks,  and  almost  every- 
thing in  the  way  of  floors.  Most  persons  would  say 
boards  are  best,  but  I think  I can  convince  you  to  the 
contrary.  If  you  will  consider  for  only  one  minute, 
they  cannot  be  healthy ; for  if  the  boards  are  placed 
close,  of  course  the  moisture  will  stand,  and  the  boards 
become  saturated  ; and  if  a space  is  left,  the  refuse  litter 
will  go  between,  so  it  will  become  one  mass  of  putrid 
matter  underneath,  quite  level  with  the  floor,  whatever 
the  depth  may  be ; for  what  passes  through  will  absorb 
the  urine,  and  is  likely  to  bring  on  many  diseases.  But 
I think  it  is  well  in  the  cold  weather  to  lay  down  a false 
lattice  floor  on  the  asphalte,  so  that  it  can  be  taken  up 
once  a week,  and  everything  swept  from  under,  for  two 
or  three  weeks,  when  the  pigs  are  very  young.  I have 
the  beds  attended  to  and  fresh  littered  every  morning, 
for  I find  the  cleaner  the  place  is  kept,  the  better  the 
pigs  thrive.  The  floor  being  washed  once  or  twice  a 
week,  everything  runs  off,  and  the  asphalte  dries  in  a 
very  short  time.  There  is  another  great  advantage  : it 
does  not  take  more  than  two-thirds  the  straw  it  requires 
for  any  other  floor ; for  the  moisture  appears  to  run 
under  the  litler,  without  wetting  it  so  much,  as  it  is  laid 
a little  on  the  slope.  What  is  taken  from  the  inside 
serves  as  litter  for  the  outside,  which  ought  to  be  paved 
in  some  way  to  prevent  the  pigs  from  rooting.  By 
following  this  plan,  the  manure  is  made  very  regular 
and  good.  A tank  should  be  made  just  outside  to 
receive  the  draiuage  from  the  pounds,  the  building  to 
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be  troughed  to  take  off  the  rain  waier,  to  prevent  the 
manure  being  washed.  The  pens  ought  to  be  so  con- 
structed as  to  be  closed  up  in  cold  weather,  and  well 
ventilated  in  warm.  At  the  time  of  farrowing  1 allow 
a very  small  quantity  of  litter  cut  short,  and  have  a 
hamper  placed  in  the  pen,  with  a little  straw  at  the 
bottom,  and  also  an  old  blanket.  I put  a slip  of  parti- 
tion about  feet  high  across  the  pen  to  prevent  the 
sow  getting  to  the  hamper.  As  the  pigs  come  forth, 
put  them  into  it  and  cover  them  up,  until  the  sow  has 
done  farrowing,  after  which  put  them  to  her,  and  let 
them  suck.  When  done,  put  them  back  in  the  hamper, 
give  the  sow  a little  warm  milk  and  bran  ; and  while 
she  is  eating  this,  have  the  bed  attended  to,  by  removing 
all  the  wet  straw,  &c.  Add  a little  fresh  litter  cut 
short,  then  when  the  sow  lies  down,  let  the  pigs  go  to 
her  again.  By  pursuing  this  plan  there  is  very  little 
danger  of  losing  them,  for  I believe  one-third  are  lost  for 
the  want  of  proper  attention.  I always  give  the  man  6rf. 
per  head  for  all  the  pigs  he  can  bring  up  to  a fortnight 
old.  I find  this  much  the  cheapest  plan,  for  then  there 
is  no  fear  but  he  will  see  to  them  properly,  and  attend 
to  them,  in  the  first  instance,  as  well  in  the  night  as 
the  day.” 

We  have  alluded  to  the  revolting  habit  which  the 
sow  sometimes  has  of  devouring  her  young.  Mr.  Stearn, 
who  is  evidently  a close  observer  of  the  habits  of  the 
animals  he  rears,  explains  in  the  paper  from  which  the 
above  is  quoted,  what  he  thinks  the  reason  of  this  is. 
He  says,  “ How  often  do  we  hear  people  complain  of  the 
sow  eating  her  own  young  ? Therefore  steps  ought  to  be 
taken  to  prevent  her  doing  so  ; for  when  once  a sow 
does  that  she  is  of  very  little  use  for  breeding  purposes. 
If  you  will  allow  me,  I will  explain  what  I have  found 
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to  be  the  cause.  In  some  litters,  the  side  teeth  are 
much  longer  and  sharper  than  in  others  ; when  this  is 
the  case,  and  the  pigs  begin  to  suck,  they  bite  and 
scratch  the  paps,  and  punish  and  irritate  the  sow  to 
such  a degree,  that  it  brings  on  inflammation,  and  tho 
sow  becoming  mad  with  rage,  she  throws  some  one  way 
and  some  another.  At  last  she  bites  them,  and  if  she 
once  draws  blood,  she  will  begin  to  eat  them.  Now  the 
way  to  prevent  this  : when  the  pigs  are  a few  hours  old, 
I have  them  taken  away  in  the  hamper,  so  the  sow  can- 
not hear  them,  and  nip  those  teeth  out  with  a pair  of 
pincers.  I should  have  lost  a lot  of  thirteen  some  time 
since,  if  I had  not  pursued  this  plan,  for  the  sow  was  as 
near  mad  as  possible,  threw  the  pigs  all  over  the  place, 
and  I had  great  difficulty  in  taking  them  away,  for  she 
would  not  allow  any  one  to  approach  her.  As  soon  as 
I had  drawn  the  teeth,  and  put  the  pigs  back,  she  was 
as  kind  to  them  as  possible,  and  perfectly  docile.  I 
think  about  eight  weeks  old  is  a good  time  for  weaning 
the  pigs,  and  I like  to  have  them  operated  upon  a short 
time  previous.” 

The  feeding  of  the  sow  immediately  before  farrowing 
is  a point  of  some  importance  ; it  should  be  calculated 
to  increase  the  flow  of  her  milk,  and  to  make  parturition 
as  easy  as  possible,  although,  with  reference  to  the  latter 
point,  it  may  be  named  here  that  the  parturition  of  pigs 
is  generally  very  easily  got  through  with,  assistance 
being  rarely  require'!.  The  food,  then,  at  this  period, 
should  be  moist  and  nutritious — as  whey  and  bran, 
and  the  like  ; this  may  be  continued  for  a short  time 
after  farrowing,  Bay  two  or  three  days,  but  after  this 
she  may  be  put  upon  her  usual  food. 

The  following,  on  the  feeding  of  breeding  pigs,  will 
be  useful  here  : — 
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“It  is  a question  frequently  presented — how  can 
breeding  sows  be  most  economically  kept  ? Doubtless 
this  is  a most  important  question,  as  breeding  sows 
consume  an  immense  amount  of  food  ; and  unless  they 
receive  something  that  is  inexpensive,  and  yet  healthy 
for  breeding,  they  can  scarcely  pay  for  keeping  as 
breeders.  We  knew  a case  in  which  twenty  sows, 
mostly  of  the  Windsor  breed,  were  kept,  which  received 
nothing  but  mangolds  from  October  until  the  following 
harvest,  besides  what  they  could  pick  about  the  yards, 
except  when  they  were  nursing  pigs.  During  the 
harvest  weeks  they  went  regularly  into  the  stubble- 
fields  with  the  young  growing  pigs,  and  earned  their 
own  living  by  picking  up  the  scattered  ears  of  corn 
which  the  gleaners  had  overlooked.  When  they  were 
nursing  pigs  they  received  a little  wheat  ground  into 
meal.  The  refuse  wheat  produced  on  the  farm,  and 
which  was  quite  unsaleable,  was  reserved  for  this  pur- 
pose ; and  this  was  all  the  food  these  sows  ever  received. 
They  continued  perfectly  healthy,  brought  up  two  good 
litters  of  pigs  every  year,  and  we  understood  that  for 
four  years  only  one  sow  had  cast  her  pigs.  It  is  scarcely 
possible  to  conceive  of  a cheaper  way  of  keeping  sows 
than  this.  For  about  twelve  or  fourteen  weeks  in  the 
year  they  would  be  nursing  pigs,  and  for  about  ten  they 
would  be  in  the  stubble-fields,  the  remaining  twenty- 
eight  or  thirty  weeks  they  would  be  living  upon  man- 
golds entirely.  No  valuable  or  expensive  food  is  ever 
consumed  by  them.  Even  the  wheat-meal  they  have  is 
not  worth  more  than  1*.  per  stone,  at  the  present  price 
of  corn,  and  could  not  possibly  be  sold  in  the  market. 

“ Under  this  system  of  management  we  consider  that 
sows  can  be  advantageously  kept,  and  will  generally 
return  a fair  profit  for  the  food  they  consume.  We 


FEEDING-  AND  MANAGEMENT  OF  PIGS. 


81 


know  of  no  cheaper  way  of  keeping  them,  nor  of  any 
system  of  feeding  which  promotes  more  general  thrifti- 
ness and  good  health.  We  have  seen  them  kept  more 
expensively,  but  without  more  satisfactory  results,  and 
consequently  with  less  profit  to  the  breeder.  Indeed, 
as  we  have  already  intimated,  the  great  question  of 
profit  or  loss  depends  mainly  upon  the  economy  or  cost- 
liness of  feeding  rather  than  upon  any  peculiarity  of 
breed.” 

The  feeding  of  the  pigs  requires  to  be  done  with 
judgment  and  care,  for  upon  the  mode  in  which  it  is 
carried  out  depends  the  value  of  the  grown-up  animals. 
What  we  have  said  on  letting  down,  or  never  getting 
up  the  condition  of  calves  and  lambs,  applies  with  equal 
force  to  pigs.  When  female  pigs  are  kept  to  breed 
from,  care  should  be  taken  to  see  that  each  pig  selected 
has  its  full  supply  of  teats ; this  is  necessary,  as  it  is 
found  that  each  pig  in  being  nursed  selects  aud  keeps  a 
teat  for  itself.  Twelve  teats  should  be  the  least  number 
a breeding  sow  should  have,  a litter  of  this  number  of 
pigs  being  brought  up  with  more  economy  than  one  of 
a greater  number.  Castration  of  the  male  pigs  which 
are  not  intended  for  breeding  purposes  is  essentially 
necessary,  as,  if  this  is  not  done,  the  pork  would 
have  a strong  flavour  imparted  to  it;  the  operation 
should  be  performed  at  the  age  of  five  or  six  weeks. 
Sows  not  kept  for  breeding  purposes  are  sometimes 
spayed. 

The  young  pigs  should  be  gradually  accustomed  to 
solid  or  their  ordinary  food  ; bruised  oats  and  bran, 
made  inio  a soft  mush,  may  be  thrown  into  the  trough. 
It  is  a maxim  with  some  first-rate  breeders,  that  for  the 
first  six  months  of  its  existence,  the  pig  can  scarcely  be 
fed  too  well ; but  that  after  this  age,  aud  up  to  the  age 
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of  fifleen  or  eighteen  months,  it  should  be  kept  merely 
in  a growing  condition,  acquiring  strength,  and  storing 
up  blood,  and  flesh,  and  muscle.  Pigs,  between  the 
period  just  named,  may  be  fed  with  economy,  and  with 
ultimately  profitable  results,  by  having  a run  of  good 
grass,  and,  after  the  grass  fails,  with  turnips  or  man- 
golds in  the  winter.  Pulped  mangolds  and  barley -meal 
have  been  used  with  great  success  for  feeding  pigs. 
Pigs  are  specially  fond  of  sour  or  fermented  food,  and 
salt  is  of  essential  importance  to  them.  Cinders  or 
small  pieces  of  coal  are  also  devoured  with  eagerness  by 
pigs,  and  indeed  seem  essential  to  them. 

“Pigs,”  says  Mr.  Falk,  “stand  just  as  much  in  need 
of  salt  as  any  other  of  our  domestic  animals,  and  no- 
thing will  make  them  take  more  kindly  to  their  food 
than  a moderate  quantity  of  salt  mixed  with  the  meal, 
wash,  potatoes,  &c.,  they  get,  and  if  their  troughs  are 
now  and  then  rubbed  with  salt,  there  never  will  be  any 
food  left  behind.  Alderman  Mechi,  keeping  at  least 
120  pigs  in  his  yard,  did  not  lose  one  in  six  months  by 
giving  them  salt  freely,  and  applying  it  moreover  also 
in  the  corners  where  the  pigs  dung,  as  a means  of  puri- 
fying the  stys.  The  farm-yard  poultry,  geese,  ducks, 
and  pigeons,  will  thrive  all  the  better  for  having  a little 
salt  mixed  regularly  with  their  food,  and  will  be  much 
less  liable  to  diseases,  and  lay  more  freely,  for  their 
blood  requires  even  more  salt  than  animals.  They  often 
find  much  difficulty  in  procuring  the  necessary  salt  out 
of  the  dung  and  offal  when  free  to  wander  about,  and 
when  they  are  put  up  for  fattening  they  have  of  course 
no  chance  to  do  so.  Salting  the  potatoes,  meal,  &c.,  in 
the  same  manner  as  one  would  do  for  human  beings, 
will  shorten  considerably  the  time  they  require  fur 
fattening.” 
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The  pig  having  thus  been  got  into  a good  healthy  con- 
dition, the  fattening  of  it  is  the  next  part  to  be  attended 
to.  The  following  remarks,  from  a paper  by  Professor 
Tanner,  will  be  useful  on  this  point : — “ To  give  a poor 
pig  strong  fattening  food,  must  for  a time  be  attended 
by  loss.  The  system  is  unaccustomed  to  rich  food,  and 
cannot  appropriate  it,  because  (as  shown  in  previous 
papers)  it  has  no  fat  cells  ready  to  receive  it.  These 
will  be  produced  by  food  of  moderately  good  quality, 
after  which  the  pig  might  have  stronger  food,  and 
would  be  able  to  make  good  use  of  it.  When  meal  is 
given  to  pigs  for  the  purpose  of  fattening  them,  its 
liberal  use  is  most  economical.  It  should  be  supplied 
three  times  daily,  at  regular  intervals,  and  should  be 
given  as  a thick  paste.  The  feeder  should  give  them 
as  much  at  each  meal  as  they  can  eat,  and  should  any 
remain  in  the  trough,  it  should  be  shut  off  from  the 
pigs  by  a movable  flap,  in  which  case  they  receive  it 
with  their  next  meal ; but  the  careful  feeder  will  soon 
know  what  they  can  manage  to  consume.  After  feed- 
ing, they  should  be  kept  as  quiet  as  possible,  for  the 
more  they  sleep  the  more  progress  they  will  make.  It 
is  a sure  sign  that  they  are  not  paying  when  fatting 
pigs  are  seen  wandering  about  the  sty  ; the  sooner  they 
are  made  lazy,  the  sooner  they  begin  to  pay.  Our  im- 
proved breeds  have  a great  aptitude  for  fattening,  but 
this  tendency  is  regulated  by  the  same  principles  that 
operate  in  all  other  stock/’ 

The  following,  from  Mr.  Rowlandson’s  paper,  in  the 
Journal  of  the  Royal  Agricultural  Society,  on  the  breed- 
ing and  management  of  pigs,  will  usefully  conclude 
this  chapter : — 

“Feed  regularly,  as  abundance  of  food  will  not  make 
up  for  the  loss  arising  from  irregular  feeding.  Pigs 
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know  their  feeding-time  very  accurately,  and  nothing 
retards  their  feeding  so  much  as  allowing  them  to  be 
pining  and  weazening  for  their  anticipated  regular 
meal.  Also  mix  a little  salt  with  their  food.  Keep  the 
troughs  and  animals  clean,  their  stys  and  beds  dry  and 
warm.  Vary  the  bill  of  fare  ; in  doing  60,  however,  be 
careful  not  to  lower  the  general  standard  of  the  diet; 
hogs  do  much  better  when  their  food  is  varied.  Stores, 
breed-sows,  and  feeding  hogs,  should  all  be  fed  sepa- 
rately : two  hogs  will  fatten  better  in  company  than 
separately. 

“ Hogs  do  better  on  cooked  food  than  raw  food.  Some 
instructive  experiments  on  this  point  are  recorded  in 
the  Highland  Transactions.  I have  seen  some  hogs  of 
the  improved  large  Irish  breed  fed  to  very  great  weights 
on  raw  potatoes  alone — the  flesh  good  and  firm ; these 
are,  however,  rare  instances. 

“ When  the  sow  is  suckling,  she  should  have  extra 
food — oatmeal,  milk,  and  potatoes;  or  pea  meal,  pota- 
toes, and  milk,  are  the  best.  At  the  time  of  farrowing 
she  should  be  carefull}7  watched,  and  the  young  ones 
carefully  removed  ; the  placenta,  or  after-birth,  ought 
also  to  be  removed,  otherwise  she  will  devour  it,  and 
thus  engender  a morbid  appetite,  which  may  eventually 
cause  her  to  devour  her  young.  Abortion  seldom  takes 
place  with  the  sow;  the  symptoms  of  such  are  similar 
to  those  of  approaching  parturition,  but  more  intense. 
When  this  is  likely  to  take  place,  a veterinary  surgeon, 
if  within  call,  should  be  requested  to  attend.  As  a 
general  rule,  a sow  ought  not  to  be  allowed  to  breed 
after  she  has  entered  her  fifth  year,  and  boars  after  the 
seventh.” 


DIVISION  THIRD-POULTRY. 


CHAPTER  I. 

VARIETIES  OR  BREEDS,  AND  FEEDING. 

Poultry  is  a kind  of  stock — if,  indeed,  this  dignified 
name  can  be  applied  to  them — not  by  any  means  popular 
amongst  farmers ; yet  there  is  no  doubt  whatever  that 
they  will  pay  as  well,  and  possibly  better,  than  other 
stock,  if  the  same  attention  is  paid  to  them.  Generally, 
however,  poultry  are  suffered  simply  to  exist  on  a farm 
with  a view  to  obtain  supplies  for  the  table;  they  are 
rarely  brought  into  the  circle,  so  to  speak,  of  farm 
operations,  with  a view  to  breeding,  rearing,  and  fatten- 
ing them  for  ge^ei  al  sale.  And  yet  such  considerations  as 
the  following,  copied  from  a well-known  periodical,  are 
worthy  of  the  notice  of  farmers 
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“ What  a fact  it  is  that  we  have  not  only  not  eggs 
enough  for  the  very  limited  use  we  make  of  them  in 
our  cookery,  but  are  importing  them  to  the  value  of 
half  a million  pounds  sterling  per  annum  ! In  the 
last  table  of  imports  the  number  for  1861  stands  as 
203,313,300.  I do  not  forget  that  eggs  are  largely 
used  for  our  manufactures  ; but  that  does  not  affect  the 
question  why  they  are  not  produced  at  home.  Upwards 
of  200,000,000  of  eggs  are  produced  for  us  by  foreigners, 
while  Englishwomen  are  wanting  employment  at  home. 
Surely  this  is  a mistake  which  must  soon  be  rectified. 
The  thing  is,  we  have  not  studied  the  art  of  poultry- 
rearing as  foreigners  have,  and  as  we  ought  to  have 
done  long  ago.  Even  at  this  day  I am  occasionally 
asked  whether  I believe  in  the  possibility  of  regularly 
inducing  hens  to  lay  all  the  year  round,  and  even 
whether  it  is  possible  to  obtain  a succession  of  eggs 
through  the  four  seasons.  Such  points  should  not  be 
left  for  foreigners  to  answer  at  this  time  of  day.” 

It  is,  however,  gratifying  to  know  that  much  more 
attention  is  being  paid  to  the  subject,  and  that,  in  the 
words  of  our  authority,  “poultry  is  assuming  that 
position  in  the  agricultural  world  which  its  importance 
demands.” 

The  following  note  on  the  varieties  of  breeds,  from 
the  pages  of  the  Scottish  Farmer,  will  convey  to  the 
reader  all  that  is  necessary  to  be  given  in  a treatise  like 
the  present,  which  does  not  lay  claim  to  be  considered 
other  than  as  giving  a mere  outline  of  the  various  de- 
partments of  modern  farming  : — 

“ 1.  The  Whiteface  Black  Spanish  fowls,  as  laying 
the  greatest  number  of  pounds  of  eggs.  The  Spanish 
hens  are  notorious  for  abundant  layers  of  very  large- 
Bized  eggs,  weighing  from  two  and  a half  to  three 
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ounces  each.  They  require  warm  housing  and  abun- 
dance of  good  clean  water,  &c. 

“ 2.  The  Black  Poland , with  a white  top-knot.  The 
Polish  fowls  are  prolific  of  rather  large-sized  eggs,  and 
are  slow  to  sit — in  fact,  rare  incubators.  Hens  of  this 
variety  have  been  known  to  lay  from  200  to  250  eggs 
in  a year.  Chickens  rather  delicate  and  difficult  to 
rear. 

“ 3.  The  Hamburgh  fowls.  All  the  Hamburgh  fowls 
are  distinguished  as  great  layers  of  middling-sized  eggs, 
but  rich  in  quality,  and,  like  all  great  laying  fowls,  poor 
incubators ; indeed,  mostly  everlasting  layers  ; they  ai’e 
great  favourites  of  those  who  require  an  abundance  of 
eggs  rather  than  frequent  broods  of  chickens. 

“ 4.  The  Crested  Hamburghs,  like  the  foregoing,  are 
great  layers  of  rich,  good-flavoured,  medium-sized  eggs. 
Non-sitters — never  knew  one  that  wanted  to  sit. 

“ 5.  The  Game  fowls  are  next  in  order  as  good 
layers  of  rather  small-sized,  delicious  eggs,  excellent 
mothers  and  rearers  of  chickens,  good  lor  the  table. 
Hardy,  and  great  foragers.  Are  preferred  by  some  to 
all  other  breeds. 

“ 6.  The  Bolton  Greys  are  esteemed  prolific  layers  of 
medium-sized  eggs  of  good  quality  ; poor  sitters;  indeed, 
mostly  what  are  called  ‘ every-day  ’ layers,  but  less  in- 
variably so  than  some  other  breeds. 

“7.  The  Dominique.  This  well-known  fowl,  taken 
‘ all  in  all/  is  generally  considered  one  of  the  very  best 
we  have,  being  pronounced  good  layers,  good  sitters, 
good  mothers,  and  eggs  and  flesh  of  first  quality. 

“ 8.  The  Dorkings  are  moderate  layers  of  large  and 
well-flavoured  eggs;  sit  steady,  and  are  excellent 
mothers,  rather  delicate  in  constitution,  chickens  not 
easy  to  rear.  They  are  to  be  ranked  among  the  largest 
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of  fowls,  and  are  esteemed  the  best  in  quality  of 
flesh. 

“ 9.  Brahmas  and  Cochins.  These  fowls  are  more 
noted  for  early  than  abundant  layers.  Eggs  of  good 
quality,  averaging  about  two  ounces  each — rather  small 
in  proportion  to  the  size  of  the  breed — good  mothers, 
chickens  strong,  grow  rapidly  with  good  feeding,  fit  for 
the  table  at  four  months  old,  not  after,  until  they  arrive 
at  maturity.  As  has  often  been  said,  the\T  are  early  and 
excellent  layers,  and  arrive  at  maturity  earlier  than  any 
other  large  breed.  By  the  term  ‘ maturity  3 is  meant 
the  age  at  which  a pullet  will  commence  laying,  and 
thus  perpetuate  its  race. 

“ 10.  The  Guinea  Fowl  is  prolific  of  egtrs,  small, 
but  with  very  hard  shells;  and  on  that  account  can 
be  transported  any  distance  with  safety.  The  young 
Guinea  fowl  is  delicate  eatiug,  the  flesh  little  inferior  to 
our  partridge,  and  is  in  season  when  chickens  and 
Prairie  hens  are  scarce — in  March.” 

Mr.  Trotter  in  his  Prize  Essay  in  the  Journal  of  the 
Royal  Agricultural  Society,  on  the  “ Rearing  and 
Management  of  Poultry,”  gives  the  following  note  on 
an  important  point,  namely,  the — 

“ Limit  of  Numbers  of  Poultry  in  proportion  to  the 
size  of  the  Farm. — To  what  better  purpose  can  a farmer 
apply  a great  part  of  his  produce  (especially  at  present 
prices)  than  in  feeding  poultry  ? 

“From  calculations  I have  made  of  the  value  and 
quantity  of  food  consumed,  and  the  number  of  eggs 
laid  by  fowls  of  the  Dutch  every-day-laying  variety,  I 
am  enabled  to  state  that  a profit  of  150  per  cent,  may  be 
realised.  With  such  a startling  fact  before  us,  could  1 
recommend  the  limiting  of  the  number  of  fowls  (of  this 
breed)  in  proportion  to  the  size  of  the  farm  ? 
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“ I am  of  opinion,  if  some  part  of  the  oat  and  barley 
crop  which  is  curried  to  market  was  consumed  on  the 
farm  by  poultry,  that  it  would  be  of  great  national 
benefit  by  not  only  increasing  the  profits  of  the  farmer, 
but  by  increasing  the  fertility  of  the  soil  by  a greater 
supply  of  manure.  It  is  true  the  prices  of  poultry  and 
eggs  may  be  so  reduced  as  to  be  unremunerative,  but 
euch  prices  I do  not  anticipate. 

“ Fowls  are  more  profitable  than  turkeys,  and  the 
latter  more  than  guinea  fowls;  the  proportion  of  fowls 
should  therefore  be  decidedly  the  greatest.  In  fact, 
were  it  not  that  one  likes  to  see  the  farmyard  stocked 
with  every  variety  of  poultry,  I would  recommend 
nothing  but  fowls  and  ducks. 

“ Geese,  as  a breeding  stock,  are  only  adapted  to 
6ome  situations.  The  turkey  and  guinea  fowl,  from 
the  injury  they  do  standing  crops,  are  in  some  situa- 
tions exceedingly  troublesome. 

“ On  an  arable  farm  of  two  hundred  acres  there  should 
not  be  fewer  than  one  hundred  fowls,  and  as  many  more 
as  convenient,  three  turkeys,  three  guinea  fowls,  and 
twelve  ducks,  as  a standing  stock.  After  harvest,  one 
hundred  geese  should  be  bought  to  put  into  the  stubble 
fields. 

“ The  following  is  the  weekly  consumption  of  food, 
and  the  average  produce  of  eggs,  of  four  hens  of  the 
Dutch  every-day-laying  variety  : — 

*.  d. 

1*4  gallon  of  barley,  at  20s.  per  quarter  . .06 

26  eggs,  at  Is.  per  score  . . . . 1 3'6 

Profit  .....  96 

Being  upwards  of  150  per  cent.  The  consumption  of 
food  in  this  case  is  very  great,  being  l£d.  each  per 
week.  We  are  at  present  trying  experiments  with  the 
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Spanish  breed.  We  find  that  three  hens  and  a cock 
consume  in  a week — 

d. 

| gallon  of  oats,  at  14s.  per  quarter  . 1-3125 

^ stone  of  barley  meal,  at  8d.  per  stone  . 4 

53125 

Or  rather  more  than  l^d.  per  week.  If  the  fowls  had 
a free  range  we  would  calculate  on  keeping  them  on 
one-fourth  of  this  amount.” 

In  the  rearing  of  poultry,  there  are  several  points  to 
be  attended  to,  of  which  we  here  give  a rapid  resume. 
Where  eggs  are  alone  the  produce  wanted,  one  cock 
may  be  allowed  to  every  twenty-four  hens;  if  chickens 
for  the  table  are  desired,  six  to  eight  hens  are  the  most 
which  one  cock  should  have  to  go  with ; some  authori- 
ties give  only  three  hens  to  one  cock  when  the  eggs  are 
wanted  for  rearing  chickens  from.  The  eggs  selected 
for  hatching  should  be  regular  in  shape,  the  one  end 
being  larger  and  rounder  than  the  other.  Various 
writers  have  described  a mode  of  discovering  by  the 
peculiarities  of  the  egg,  its  shape,  or  certain  air-bubbles 
seen  within  it,  the  sex  of  the  bird  which  it  will  produce ; 
of  this  it  may  be  said  that  it  is  considered  to  be  more 
fanciful  than  correct.  Mr.  Trotter,  however,  it  is  right 
to  state,  says  that  he  has  “ known  great  disappoint- 
ment arise  from  the  want  of  a knowledge  of  the  discovery 
made  by  Columella,”  a Roman  writer  on  agriculture,  and 
of  which  this  is  a description.  “ Select,”  he  says,  “the 
round  eggs,  for  they  contain  female  birds,  and  reject  the 
oblong  shaped,  fur  they  contain  birds  of  the  opposite 
sex.”  Hens  sit  upon  their  eggs  twenty-one  days,  and 
the  chickens  may  be  expected  on  the  twenty-first  or 
second.  A very  mistaken  policy  in  some  breeders  is 
placing  too  muny  eggs  under  one  hen.  Thirteen  seems 


POULTRY. 


91 


to  be  the  popular  number,  and  this  is  ridiculously 
adhered  to  whether  the  hen  be  of  small  or  of  large 
size,  whether  she  can  cover  them  well  or  not.  Size 
should  regulate  the  point,  not  only  the  size  of  the  hen 
which  sits,  but  of  the  eggs  upon  which  she  has  to  sit. 
The  Spanish  hen  lays  large  eggs,  and  nine  of  them  have 
been  recommended  for  a sitting.  Where  the  eggs  are 
small  thirteen  may  be  put  under  the  hen.  It  is  of 
essential  importance  to  have  a quiet  breeding-place  for 
the  hen  to  hatch  her  eggs  in.  If  annoyed  by  (he  other 
hens  coming  in  and  out,  ten  chances  to  one  but  she  will 
only  bring  out  a few  of  the  number,  and  if  the  disturb- 
ance be  great,  but  a small  number  of  the  eggs  given  to 
her.  When  the  hen  is  put  into  a quiet  place  in  which  she 
will  voluntarily  set  tle — if  not,  the  task  of  getting  her  to 
sit  at  all  will  be  no  trifling  one — and  she  be  well  supplied 
with  food  placed  near  her,  she  will  require  no  attention 
whatever,  but  will  in  all  things  attend  to  herself.  The 
chickens  do  not  always  come  out  of  the  shell  at  the 
same  time ; it  is  therefore  the  habit  of  breeders  to  take 
away  from  the  hen  those  chickens  which  come  out  first, 
and  keep  them  in  a warm  place,  in  a basket  or  old 
hat  lined  with  wool  or  flannel,  until  the  whole  brood 
has  come  out,  when  they  are  all  given  to  the  hen  to 
bring  up.  Uniformity  of  coming  out  will,  however,  be 
secured  if  care  be  taken  to  have  the  eggs  laid  under  the 
hen  as  nearly  of  the  same  age  as  possible,  and  that  she 
has  not  too  many,  and  that  she  be  not  disturbed  during 
her  sitting.  As  a rule,  no  assistance  is  required  to 
bring  the  chickens  out  of  the  shell  ; let  nature  have  a 
chance  to  do  her  wmrk,  and  in  ninety-nine  cases  out  of  a 
hundred, she  will  do  it  well;  at  all  events,  where  she  fails, 
we  fear  that  man  will  rarely  succeed.  Chickens  do  not 
require  food  during  the  first  twenty-four  hours,  after 
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that  they  have  the  hard  boiled  yolk  of  an  egg  given  to 
them,  this  being  broken  up  by  the  hand,  and  in  some 
instances  mixed  with  crumbs  of  bread  softened  in  water. 
A capital  food  for  young  chickens  is  a paste  of  oat  or 
barley  meal,  crumbs  of  bread,  and  a little  of  the  yolk 
of  an  egg,  or  finely  minced  portions  of  meat.  The 
chickens  may  be  let  out  on  the  third  day,  but  damp- 
ness should  be  avoided  ; if  turned  out  on  grass,  let  the 
grass  be  short,  and  above  all  let  it  be  freed  from  the 
dew  or  rain  by  the  suu  before  they  are  let  out.  Change 
of  food  is  essential  ; the  food  we  have  named  may  be 
supplemented  by  light  milk  curds,  a bit  of  boiled  potato, 
rice,  sago,  &c. 

The  following  are  remarks  from  Mr.  Trotter  on  the — 

“ Management  of  the  Chickens. — Chickens,  for  the 
first  twenty-four  hours  of  their  existence,  do  not  require 
food.  During  this  time  they  are  supported  by  a large 
portion  of  the  yolk,  which,  previous  to  their  breaking 
the  shell,  had  not  entered  their  system.  We  need  not 
therefore  be  in  a hurry  in  removing  the  chickens  from 
the  hatching  ; nest-warmth  is  what  they  most  require. 

“ The  best  food  in  my  opinion,  for  young  chickens,  is 
a paste  made  of  three  parts  of  oatmeal,  and  one  of  barley- 
meal  or  bread  crumbs.  The  paste  may  be  mixed  with 
a light-boiled  egg,  or  fresh  meat.  They  should,  if  the 
weather  be  fine,  be  turned  out  the  second  or  third  day. 
Dampness  is  very  injurious;  care  should  therefore  be 
taken  not  to  turn  them  out  when  there  is  any  dew  on 
the  grass. 

“1  have  almost  omitted  to  state  that  water  must  be 
given  them  in  very  shallow  vessels.  Curds  made  fresh 
every  day  are  a very  excellent  thing,  and  are  eagerly 
taken. 

“ Chickens  with  the  diet  we  recommend,  and  with 
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the  addition  of  a boiled  potato,  and  the  privilege  of 
pecking  grass  in  the  plot,  and  attention,  will  make  sur- 
prising progress.  Attention  is  the  great  secret  in  the 
art  of  rearing  chickens  : too  much  food  should  never  be 
given  to  them  at  once.  We  will  dismiss  this  part  of 
our  subject  by  a quotation  from  Tupper  : — 1 Send  such 
as  we  have;  young  children  and  chickens  would  ever  be 
eating.’ 

“At  what  age  should  the  Chickens  be  deprived  of  their 
nurse  ? — On  this  subject  little  can  be  said,  much  depend- 
ing on  the  discretion  of  the  person  in  charge.  Some 
chickens  can  forage  for  themselves  when  five  weeks  old, 
while  others  require  maternal  care  till  they  are  eight  or 
nine  weeks  old.  I should  say,  with  the  advantage  of  a 
good  house,  and  plot  such  as  I have  recommended,  that 
the  hen  may  be  taken  from  them  at  the  end  of  six 
weeks. 

“ The  chickens  must  remain  in  the  plot  three  or  four 
weeks  longer  ; in  it  they  are  less  exposed  to  accidents 
than  if  they  were  allowed  to  mix  with  the  other 
stock.” 

The  following  hints  on  food  for  poultry  we  owe  to 
Mrs.  Fergusson  Blair’s  most  interesting  work  on  the 
subject,  “ The  Henwife  ” (J.  Jack,  Edinburgh)  : — 

“ The  best  and  heaviest  corn  is  the  cheapest,  if  we 
except  the  small  or  tail  wheat,  which,  fortunately,  is 
richer  in  flesh-forming  properties  than  the  full-grown 
and  more  marketable  grain.  Fine  bran,  or  middlings, 
also  termed  sharps,  is  richer  in  two  of  these  important 
ingredients  than  any  other  one  kind  of  food,  but  being 
deficient  in  gluten,  is  not  warmth  giving,  and  is  better 
when  combined  with  the  wdiite  grain,  which,  when 
bruised,  or  hashed  (as  it  is  sometimes  provincially 
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called),  forms  the  most  wholesome  and  nutritious 
food. 

“ Barley  is  more  used  than  any  other  grain.  It  is 
cheaper,  but  unless  in  the  form  of  meal,  should  not  be 
the  only  grain  in  the  poultry  yard.  Fowls  do  not  fatten 
upon  it. 

“ Oats,  also,  are  inferior  in  nutriment,  unless  in  the 
form  of  meal. 

“ Indian  corn  is  a good  and  economical  food,  too 
fattening,  however,  to  be  given  without  judgment.  It 
can  be  bought  at  most  seaports  at  a reasonable  price, 
and  fowls  are  very  fond  of  it.  I find  light  wheat,  or 
tailings,  the  best  grain  for  daily  use,  and  next  to  that 
barley 

“ Rice  forms  a very  agreeable  change  of  diet.  It 
can  be  procured,  a little  damaged,  for  a small  price. 
It  is  cooling  and  alterative,  when  properly  pre- 
pared. The  following  is  the  method : — Boil  it  for  half 
an  hour,  and  then  let  it  stand  in  the  water  till  cold, 
when  it  will  be  found  to  have  swelled  amazingly,  and 
the  mass  so  firm  as  to  admit  of  being  taken  out  in  lumps 
and  easily  broken  up. 

“ Buck  wheat  and  hemp  seed  are  greedily  devoured 
by  poultry,  and  no  grains  are  more  likely  to  produce 
eggs  early,  and  in  abundance.  During  moult  give 
hemp  seed  freely.  It  strengthens  greatly. 

“Groats  also  form  an  item  in  the  food  of  these  omni- 
vorous creatures,  but  are  not  to  be  considered  ordinary 
feeding.  They  should  be  reserved  for  the  basket  of  the 
lady  manager. 

“Linseed  steeped  is  occasionally  given  (chiefly  to 
birds  destined  for  exhibition)  to  increase  the  secretion 
of  oil  and  give  lustre  to  the  plumage. 


POULTRY. 


95 


“ The  best  sort  of  soft  food  is  composed  as  follows  : — 
Mix  equal  quantities  of  thirds  (sharps)  with  Indian^ 
oat,  or  barley  meal  into  a paste  with  water.  This 
should  be  worked  up  into  balls,  which,  if  of  a proper 
consistency,  break  when  thrown  on  the  ground,  and  are 
thus  equally  divided  among  the  fowls.  The  size  of  the 
balls  secures  accuracy  as  regards  quantity. 

“ Another  advantage  also  is,  that  if  a lady  personally 
distributes  the  food,  these  balls  are  more  agreeable  to 
manipulate  than  the  porridge  mass  generally  seen,  and 
which  fowls  by  no  means  relish.  Soft  food  should  always 
be  friable. 

“ The  potatoe  is  the  only  cooked  vegetable  admissible. 
It  is  very  conducive  to  the  health  and  growth  of  poultry. 
When  mashed  and  sprinkled  with  meal,  it  is  a pleasant 
variety  in  the  poultry  bill  of  fare.  Time  was  when  we 
were  wont  to  indulge  our  pets  freely  in  its  use,  but,  alas, 
that  is  a matter  of  history  now.  Forty  pounds  an  acre 
is  a prohibitory  price  for  them  at  least,  and  I fear  for 
many,  too,  who  once  depended  mainly  upon  this  fickle 
root  for  their  support. 

“ I do  not  approve  of  any  feeding  dish.  Poultry 
prefer  to  pick  their  food  off  the  ground,  and  the  gravel 
and  sand  swallowed  along  with  it  are  necessary  for 
digestion.  Chopped  cabbage,  lettuce,  spinage,  or  other 
green  vegetables  should  be  given  daily.  Calcined  oyster 
shells  are  also  to  be  used.  Fowls  are  very  fond  of  them, 
and  they  tend  to  produce  perfect  eggs.  They  are  pre- 
pared by  burning  them  in  the  fire  until  quite  brittle. 
They  can  then  be  easily  broken  by  the  hand. 

“ The  first  meal,  consisting  of  grain,  should  be  given 
at  six  a.m.  in  summer,  and  at  daylight  in  winter.  That 
at  midday  should  be  the  soft  food  balls  already  men- 
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tioned ; and  the  last  grain  again,  that  the  fowls  may 
have,  during  the  night,  the  benefit  of  the  warmth  it 
imparts.” 


DIVISION  FOURTH-DISEASES  OF  STOCK. 


CHATTER  I. 

DISEASES  OF  FATTING  CATTLE  AND  COWS. 

The  bulk  of  the  matter  contained  in  the  present  division 
hns  been  prepared  specially  for  it  by  a Veterinary  Sur- 
geon, who  has  had  a practical  experience  in  the  treatment 
of  diseases  during  a successful  practice  extending  over  a 
period  of  twenty-five  years.  In  giving  a description  of 
the  symptoms  and  of  the  treatment  of  the  diseases,  the 
Writer  has  attempted — and  we  may  here  state  with 
considerable  success  — to  divest  his  language  of  all  un- 
necessary technicalities — which,  when  the  reader  is  not 
acquainted  with  anatomy  and  physiology,  only  tend  to 
bewilder  and  confuse — and  to  give  his  instructions  in 
plain,  simple  language,  which  all  may  easily  compre- 
hend. Of  course  what  is  here  given  is  not  intended  to 
lead  the  reader  to  suppose  that  in  practice  the  services 
of  the  duly  qualified  practitioner  can  be  dispensed  with  ; 
it  is  merely  intended  to  convey  a general  and  practically 
useful  notion  of  the  symptoms  and  modes  of  treating  the 
diseases  which  more  usually  attack  farm  stock. 

The  Writer  commences  with  a description  of  the  dis- 
eases of  young  stock,  of  which  the  first  he  names  is — 

“ Navel-Ill . — This  is  not  now  so  prevalent  us  it  used 
to  be.  Attention  should  be  paid  at  once  to  the  party 
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after  birth.  If  any  bleeding,  inflammation,  or  soreness 
exists,  apply  a ligature  to  the  cord,  not  too  close  to  the 
belly,  and  then  clip  off  the  remainder,  keeping  clean 
by  fomentations,  dressing  with  some  tincture,  such  as 
benzoin,  myrrh,  or  aloes,  giving  a dose  of  physic — castor 
or  linseed  oil  2 to  4 oz. ; directly  after,  a little  gruel, 
in  which  some  powdered  ginger  is  mixed,  applying 
a bandage  to  support  the  parts,  by  neglecting  which 
sometimes,  especially  in  foals,  a portion  of  the  omentum 
ftr  caul  protrudes  through  the  umbilicus,  between  the 
skin  and  rim  of  the  belly,  causing  umbilical  hernia,  or 
rupture,  as  the  animal  grows,  getting  larger.  In  such 
a case  an  operation  is  required,  which  we  have  been  in 
the  habit  of  performing  by  preparing  a clam,  such  aB 
used  for  castration,  but  longer;  casting  the  animal, 
pushing  back  the  internal  parts,  drawing  the  skin 
close;  apply  the  clam,  and  leave  till  they  drop  off; 
then  treat  as  above  ; bandage,  &c.,  keeping  the  animal 
as  quiet  as  possible. 

“ Constipation. — As  is  often  the  case,  the  animal  is 
not  allowed  enough  of  the  beastings,  or  first  milk ; 
hence  arises  constipation,  and  which  a dose  or  two  of 
castor  or  linseed  oil,  2 to  4 oz.,  removes  ; giving  gruel 
in  which  a little  ground  ginger  is  mixed.  Somewhat 
later  the  same  takes  place,  but  from  different  causes,  such 
as  dry  food,  &c.  As  this  is  more  a disease  of  the 
moniplies,  as  the  former  is  of  the  fourth  stomach,  a 
stronger  purgative  may  be  required;  the  following  the 
farmer  would  do  well  to  have  always  in  the  house : — 
Epsom  salts  8 lbs.,  flour  of  sulphur  2 lbs.  well  tritu- 
rated together,  and  kept  in  a dry  place.  Dose  for  the 
calf,  2 to  4 ounces,  according  to  age,  with  a teaspoonful 
of  powdered  ginger;  full-grown  animal,  1 to  l|oz., 
with  £ oz.  of  ginger,  and  drenching  with  plenty  of 
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gruel,  boiled  linseed,  chilled  water  ; when  drenching  it 
should  be  done  gently,  and  allowing  the  liquid  to  be 
swallowed  slowly. 

“ Scouring  or  Diarrhoea. — Another  disease  very  annoy- 
ing to  the  farmer,  and  which  may  arise  from  a variety 
of  causes,  such  as  cold,  wet  weather,  change  of  food,  &c. 
The  treatment,  in  the  first  place,  is  to  give  a good 
strong  purgative ; change  the  food  to  bran  mashes,  &c., 
when  the  physic  has  operated,  which  will  be  known  by 
the  change  of  smell  and  colour  of  the  faeces.  If  the 
scouring  or  looseness  still  continues,  the  following, 
which  we  have  always  used,  is  the  calves’  and  sheep’s 
cordial,  as  recommended  by  the  late  Mr.  Youatt : — 'Pre- 
pared chalk  2 oz.  ; powdered  catechu  1 oz. ; powdered 
ginger  | oz. ; powdered  opium  1 drachm  (or  tincture, 
2 oz.,  which  we  generally  substitute)  ; distilled  pepper- 
mint-water 1 pint.  Mix.  Dose,  2 to  4 tablespoonfuls 
for  calf ; sheep  1 to  2 tablespoonfuls.” 

“ At  a later  period  in  the  life  of  the  animal  we 
begin  to  meet  with  cases  of  inflammatory  fever ; but 
before  entering  on  inflammation  in  general,  we  may 
allude  to  a disease  consequent  on  the  presence  or 
development  of  numbers  of  worms  in  the  bronchial 
tubes,  especially  in  the  trachea  or  windpipe,  and 
larynx,  the  symptoms  of  which  are  continual  dry 
hacking  cough,  mucous  discharge  from  and  sticking 
about  the  nostrils,  increased  or  quickened  respira- 
tion, pulse  quickened,  but  fullish,  soft,  and  very 
feeble  and  weak ; the  animal  quickly  loses  flesh,  and 
unless  soon  relieved,  dies  suffocated.  Treatment: — 

Linseed  oil  with  small  doses  of  spirits  of  turpentine, 
mixed,  2 drachms  to  £ oz.,  with  liberal  feeding;  but  the 
administration  of  lime-water  (lime-water  half  to  one 
pint)  and  salt  and  water  alternately  is  more  beneficial, 
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and  for  which  treatment  we  were  indebted  to  the  pen 
of  Mr.  Mayor,  of  Newcastle,  in  an  able  article  in  the 
Veterinarian  for  March,  1840.  This  affection  in  some 
years  is  very  prevalent,  we  have  met  with  many  cases. 
Our  plan  was  to  place  plenty  of  salt  in  the  manger, 
and  water  always  within  reach,  giving  plenty  of  nutri- 
tious feeding,  boiled  turnips,  clover,  chaff,  and  bran, 
mixed  ; or  to  take  a handful  of  salt  and  dissolve  in  a 
quart  of  hot  water,  and  give  a pint  at  night,  the  lime- 
water  in  the  morning.  The  animals  do  well  under  the 
above  treatment,  but  it  is  a long  time  till  they  are 
thoroughly  well  again.  Somewhat  similar  symptoms 
may  arise  from  a simple  cold  or  catarrh,  with  slight 
fever ; in  this  case  there  is  not  the  continual  hacking 
cough  nor  the  sticking  mucus  at  the  nostrils  ; the 
breathing  may  be  and  is  much  increased,  muzzle  hot 
and  dry,  legs  and  ears  cold,  the  animal  does  not  lose 
flesh  so  fast,  the  eyes  and  nose  watering  a good  deal, 
pulse  increased,  but  small,  hard  ; moderate  bleeding, 
with  full  dose  of  purging  medicine,  warm  bran  mashes, 
chilled  water,  kept  comfortable  for  some  days,  and  all 
soon  gets  right ; if  neglected,  it  may  cause  the  lungs 
to  become  attacked,  and  seriously.  In  such  a case 
the  respiration  is  more  laboured,  with  deep  quickened 
heaving  of  the  flanks  ; auscultation  is  here  the  sure 
guide,  pulse  more  increased,  but  harder  and  smaller, 
with  obstinate  constipation.  Bleeding  is  here  more 
called  for,  in  fact  it  is  the  sheet  anchor  of  the 
Surgeon ; full  dose  of  purging  medicine,  following 
up  with,  according  to  age,  half-pound  doses  every 
twelve  hours,  till  the  bowels  are  thoroughly  opened, 
after  which  sedatives — flower  of  sulphur  2 oz.  ; pow- 
dered digitalis  1 drachm  ; tartar  emetic  1 drachm  ; 
powdered  nitre  £ oz.  ; twice  a day.  You  may  mix 
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the  above  in  the  first  dose  of  purging  medicine,  and 
as  you  follow  it  up  ; but  in  our  opinion  sedatives  are 
of  but  little  use  until  the  bowels  are  well  opened  (we 
are  now  speaking  of  cattle).  A blister,  first  clipping 
the  hair  close  off,  should  be  applied  to  the  sides  and 
front  of  the  chest,  such  as  mustard,  1 lb.,  mixed  with 
boiling  vinegar,  adding  spirits  of  turpentine,  strong 
hartshorn  (i.e.  liquor  ammonia,  fortissimi),  of  each  2 oz., 
well  rubbed  in,  or,  what  we  generally  use  for  cuttle, 
powdered  Spanish  flies.  Strong  mercurial  ointment, 
in  proportions  of  2 drachms  to  4 oz.  When  the 
pulse  and  breathing  get  more  settled,  give  the  seda- 
tive but  once  a day,  never  forgetting  to  keep  the  bowels 
open.  The  obstinate  constipation  in  cattle  is  the 
greatest  evil  the  practitioner  has  to  combat  in  all 
diseases  of  an  inflammatory  tendency  ; and  we  would 
here  impress  on  the  mind  of  the  farmer,  whenever  he 
sees  any  of  his  stock  dull,  disinclined  to  graze,  stand- 
ing apart  from  the  rest,  although  nothing  may  seem 
serious,  the  necessity  to  have  the  animal  up  directly, 
and  if  getting  on  too  quickly,  bleed  and  ph}'sic 
directly,  get  the  bowels  well  opened,  and  then  he 
has  not  much  to  fear.  It  is  by  neglecting  such  simple 
means  that  such  fearful  ravages  are  made  in  the  cases 
of  black  quarter,  quarter  ill,  &c.,  &c.,  all  which  are 
nothing  more  nor  less  than  cases  of  inflammatory 
fever,  or  inflammation  attacking  some  particular  part 
or  parts.  The  preceding  remarks  will  apply  to  a pure 
case  of  inflammation  of  the  soft  parts  of  the  lungs, 
or  pneumonia ; but  as  is  too  often  the  case,  proper 
means  are  not  taken  to  arrest  the  disease  in  its  simple 
form,  the  inflammation  attacks  the  smaller  bronchial 
tubes  running  through  the  lungs,  causing  disease  known 

us  bronchitis  (in  fact,  the  two  are  combined).  The  cough 
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is  here  more  laboured — a half  kind  of  cough.  You  may, 
by  careful  notice,  hear  a thick,  wheezy,  rushing  sound 
from  the  chest  to  larynx,  or  throat,  then  a grunt,  mere 
than  a cough,  or  what  may  be  called  a suppressed  cough, 
as  if  the  poor  animal  was  afraid  to  cough  boldly”.  The 
animal  will  continue  standing,  the  head  straight,  scarcely 
ever  laying  down,  or  if  it  does,  not  for  long  ; the  mucous 
membrane,  the  inner  lining  of  the  tubes,  getting  thick- 
ened, causes  more  the  sense  of  suffocation  when  lying. 
It  is  pitiful  to  see  the  forlorn  look  and  sunken  eye.  The 
treatment  as  formerly,  bleeding  and  physic,  and  blister- 
ing from  the  throat  downwards;  but  from  the  great 
prostration,  bleeding  can  hardly  be  carried  so  far  as  the 
disease  actually  requires  in  such  cases.  AYe  generally 
insert  a long  broad  seton  on  each  side  the  chest  and 
dewlap,  well  smeared  with  blister  unguent.  However,  in 
all  chest  diseases,  the  sooner  one  is  inserted  on  each  side 
the  dewlap  the  better  ; and  in  addition  to  the  fever 
medicines,  as  before  mentioned,  extract  of  belladonna, 
2 drachms,  dissolved  in  some  hot  water,  and  mixed 
in  minderus  spirit  ( i.e . liquor  ammonia),  acetatis,  4 
oz.,  drenching  with  thick  oatmeal  gruel,  boiled  lin- 
seed, &c.  But  the  larynx  may  be  involved  so  that  the 
animal  can  scarcely  be  got  to  swallow  the  medicine 
without  fear  of  choking  ; this  is  laryngitis  combined,  in 
which  case  the  throat  is  much  swelled  and  very  painful 
to  the  touch.  The  breathing  in  this  case  is  loud,  in 
fact  before  seeing  the  patient  you  may  know  what  is  the 
matter  by  hearing  the  loud  sonorous  breathing.  Same 
treatment  as  before,  with  the  addition  of  trachaeotomy, 
that  is,  making  an  opening  in  the  windpipe,  and  in- 
serting a tube  made  of  leather  for  the  purpose.  At 
one  period  in  our  practice  we  were  terribly  annoyed 
with  this  disease ; but  in  the  cases  (the  majority  how- 
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ever)  it  was  more  confined  to  the  larynx  (throat)  than 
extending  downwards.  Often  when  congratulating 
yourself  on  what  a fine  cure  you  have  made,  a hard 
round  tumour,  called  dyers,  begins  to  put  in  an  appear- 
ance. We  have  often  been  called  to  such  cases,  after 
being  neglected,  and  there  have  found  a poor  emaciated 
animal,  tongue  protruding,  slavering,  eyes  swelled,  and 
all  the  symptoms  of  choking.  Energetic  treatment  is 
here  required:  in  the  first  place,  perhaps,  trachseotomy. 
Clip  the  hair  close,  and  well  rub  in  the  following  round 
the  throat,  from  ear  to  ear: — strong  mercurial  oint- 
ment 4 oz. ; hydriodate,  or  iodide,  of  potassium,  4 
drachms  ; and  repeat  till  the  tumour  is  either  absorbed 
or  brought  to  a head,  when  it  points  open,  and  allows 
the  matter  to  escape. 

“Ditease  of  the  Pharynx  is  often  the  accompaniment 
of  laryngitis,  in  fact,  we  may  say  always,  in  a greater 
or  less  degree.  Still'  pharyngitis  may  exist  of  itself. 
The  symptoms  are  very  much  ulike,  with  this  difference 
— the  appearance  of  a large  pouch  or  hanging  down  of 
the  skin  from  the  throat  to  the  lower  lip,  as  if  full  of 
fluid,  greater  difficulty  in  swallowing,  and  the  food  and 
liquids  often  returned  through  the  nose  when  in  the 
act  of  swallowing. 

“Treatment: — Bleeding,  blisters,  physic;  a seton 
right  through  the  pouch,  between  the  jaws,  from  bottom 
to  top,  well  smearing  the  seton  with  blister  ointment. 
We  may  here  observe  that  if  the  inflammation  is  locally 
confined  to  the  pharynx,  or  exists  there  in  a greater 
degree  than  in  the  neighbouring  parts,  the  case  is 
generally  fatal,  from  suffocation.  In  such  cases  treat- 
ment is  but  of  little  avail,  the  parts  being  so  deep 
seated;  promptitude  in  the  treatment  as  above  in  the 
early  stage  is  the  grand  desideratum.  Post-mortem  ap- 
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pearances  show  extensive  disease  in  the  neighbouring 
parts  as  well. 

“ Pleurisy , or  inflammation  of  the  membrane  lining 
the  chest,  i.e.,  thorax,  or  membrane  covering  the  lungs. 
It  is  seldom  that  pure  cases  of  pleurisy  occur,  except 
from  punctures  of  another’s  horn  ; but  oftentimes,  when 
combined  with  pneumonia,  it  seems  as  if  greater  in- 
flammation existed  in  the  membrane  than  lungs. 
The  symptoms  will  indicate  more  painful  cough  ; at 
each  cough  the  abdomen  will  be  drawn  very  much  up 
at  the  flanks,  and  cause  something  like  a half  cough. 
By  pressing  the  thumb  between  the  ribs,  near  the 
elbow,  the  poor  animal  will  indicate  much  pain.  There 
will  be  shiverings  of  the  fore-legs,  especially  on  the 
side  which  is  most  affected  ; the  elbows  will  be  kept 
as  wide  apart  from  the  sides  as  the  animal  possibly  can  ; 
the  pulse  is  harder,  quicker,  and  smaller,  feeling  like  a 
hard  small  wire  vibrating  under  the  fingers. 

“ Treatment : — Bleeding,  physic,  sedatives,  blisters, 
setons,  or  even  scalding  water.  If  produced  from  a 
wound,  and  if  there  is  much  internal  laceration,  the  case 
is  generally  hopeless,  at  least  we  never  saw  much  good 
derived  from  treatment.  If  the  skin  is  much  torn, 
stitch  up,  exclude  the  air,  dress  as  a simple  wound, 
with  strong  diuretics,  in  addition  to  the  above ; but 
in  such  cases  it  is  best  to  consign  the  animal  to  the 
butcher  at  once.  But  if  merely  a puncture  through  the 
skin  and  muscles,  and  the  pleura  is  uninjured,  stitch 
up,  if  required,  exclude  the  air  after  each  dressing, 
get  the  bowels  well  opened,  and  quickly  ; if  very  fleshy, 
bleed,  but  you  cannot  be  wrong  in  bleeding  either  way. 
Keep  the  animal  quiet.  In  such  cases  all  will  soon  be 
well. 

“ Chronic  Pleurisy ; Chronic  Pneumonia. — It  often 
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nappens,  as  we  have  before  observed,  that  a cow  will 
be  seen  standing  apart  from  the  others.  Perhaps,  if 
disturbed  or  driven  across  the  field  to  the  others,  she 
may  again  commence  grazing,  and  as  the  farmer  does 
not  notice  anything  particular  the  matter,  as  he  thinks, 
takes  little  or  no  more  thought  of  it ; whereas  the, 
animal  may  bate  a little  in  her  milk , there  may  be, 
and  no  doubt  is,  increased  cough  or  hoost,  still  no  par- 
ticular attention  is  paid.  The  weather  may  be  warm 
and  mild,  and  as  there  is  not  much  exercise  required 
from  the  cow,  there  is  disease  slumbering  along,  and 
only  perhaps  confined  to  one  side.  Cold,  wet  weather, 
with  a north-east  wind,  sets  in,  the  other  lung  takes 
on  acute  inflammation.  The  increased  serious  symp- 
toms alarm  the  farmer,  who  then  sends  for  the  ‘vet.,’ 
who  finds  a case  of  acute  pleuro-pneumonia  on  one 
side,  and  chronic  on  the  other. 

“From  1846  to  1851  we  had  great  numbers  of  cases 
of  the  above,  in  fact,  epidemical,  or  in  other  words, 
epidemic  pleuro-pneumonia.  But  we  have  observed  in 
many  instances,  where  a farmer  had  purchased  fresh  cows 
in  calf  at  a fair — and,  as  is  generally  the  case,  some- 
what poor  in  condition — and  these  having  travelled  a 
considerable  distance,  and  the  weather  being  unpro- 
pitious,  the  disease  has  broken  out  in  these  fresh  cattle. 
In  fact,  the  slumbering  fire,  from  the  change,  &c.,  has 
been  roused.  We  are  of  opinion  it  is  not  contagious, 
having  had  many  cases,  in  one  stall,  where  one  would 
be  acutely  affected,  the  other  never  taking  the  disease  at 
all.  Hence,  we  were  never  particular  as  to  separating 
the  sound  from  the  affected,  as  we  considered  the  same 
predisposition,  the  same  exciting  causes  from  atmo- 
spheric influence,  liable  to  produce  the  disease  in  the 
one  as  the  other;  but  we  were  always  particular  in 
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regularly  examining  the  sound  ones,  and  if  we  perceived 
the  least  increase  of  the  circulation,  or  in  respiration, 
we  had  the  animal  bled  and  physicked  directly.  And 
we  may  observe,  that  where  the  disease  has  broken  out 
in  these  fresh  cattle  on  a farm,  it  has  been  confined 
to  them  alone.  Still  we  have  often,  at  the  wish  of  the 
farmer,  when  the  disease  broke  out,  bled  and  physicked 
all  the  others,  whether  they  required  it  or  not. 

“ We  may  be  wrong,  but  such  are  our  conclusions  from 
experience  in  a great  number  of  cases,  and  in  which  we 
were  very  successful,  as  far  as  regards  the  saving  of  life. 
The  symptoms  are  similar  as  stated  in  pleurisy,  with  the 
exception  of  a peculiar  inward  kind  of  grunt  5 then  a 
‘ boost,’  or  cough  ; then  the  grunting  ; then  a hoosting, 
particularly  if  roused  much  ; by  pressing  the  thumb 
between  the  ribs,  excessive  pain  is  indicated  ; the  animal 
will  toss  her  head  round  at  you,  and  kick  with  the  leg 
on  the  same  side  as  you  press  ; the  poor  animal  can 
scarcely  stir,  and  when  she  does,  seems  like  lifting  her- 
self off  her  feet  all  at  once,  arching  the  back,  then  the 
lift,  to  describe  which  properl y,  so  as  to  understand, 
it  is  difficult ; it  must  be  seen.  The  elbows  spread  out 
as  much  as  possible,  to  give  room  for  respiration. 
In  some  cases  the  appetite  and  rumination  are  gone 
for  some  time;  then  recurring  again;  and  so  on,  at 
intervals,  until  the  disease  is  beginning  to  terminate 
favourably. 

“ The  grand  object  in  the  treatment  is  endeavouring 
to  confine  the  disease  to  the  one  lung  which  has  become 
partially  hepatised  or  consolidated,  by  bleeding,  physic, 
blisters,  setons,  sedatives.  We  are  great  advocates  for 
the  extract  of  belladonna  in  these  cases,  combined  with 
liquor  ammonia  acetatis,  the  sedative  powder,  dissolved 
in  strong  chamomile  teu ; our  usual  formula  after  the 
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bowels  are  well  opened,  or  mixing  with  the  physic,  afc 
once — 


Pulv.  Potass.  Nitratis  . . 

. 4 drachms. 

Gum  Caniph.  .... 

. 2 

r. 

Tart.  Antim.  .... 

. 1 

99 

Pulv.  Digitalis  . . . 

. 1 

99 

Ext.  Belladonna  .... 

. 2 

99 

Liq.  Ammon.  Acet.  . . 

. 4 

ounces. 

Give  twice  a day,  with  the  addition,  so  as  to  keep  the 
bowels  open,  of  flour  of  sulphur,  2 to  4 oz.  The  bleeding 
is  often  required  to  be  repeated,  which  must  be  regu- 
lated according  to  the  pulse,  no  certain  rules  for  which 
oan  be  laid  down.  The  post-mortem  appearances  pre- 
sent most  extensive  disease  of  all  the  parts — lungs, 
pleura,  heart ; one  is  most  astonished  how  the  animal 
could  live  so  long  with  such  extensive  disease  going  on. 
Animals  have  recovered  from  this  disease,  at  least  so  far 
that  they  begin  to  feed  well,  and  give  milk  as  usual, 
still  there  is  the  chronic  diseased  state  of  the  organs, 
hoosting  or  coughing;  and  especially  when  the  weather 
commences  to  be  cold,  wet,  or  changes  from  mild  dry 
to  cold  and  wet,  such  animals  should  be  carefully  looked 
to,  especially  as  to  keeping  them  comfortable  and  dry, 
paying  particular  attention  to  the  bowels,  for  when  in 
this  phthisical  or  consumptive  state  the  exposure  to  bad 
weather  is  apt  to  rouse  the  disease  worse  than  before, 
and  a deal  more  formidable  it  is,  requiring  great  care 
and  patience  in  the  treatment.  Such  animals  will 
fatten  readily  in  the  summer,  and  ought  to  be  got  rid 
of,  when  ready  for  the  butcher.  In  the  winter,  or  cold 
wet  weather  at  any  time,  they  ought  to  be  kept  more  in 
the  fold-yard,  and  fed  on  boiled  turnips,  chaff,  mangolds, 
&c.,  all  mixed  up  in  bran,  and  given  when  cold.  Occa- 
sional doses  of  physic,  sedative,  bleeding,  all  may  be 
required.  We  confess  these  are  but  hints  on  a highly 
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interesting  and  most  important  subject,  on  which  c 
separate  treatise  may  be  written.  The  farmer  should  nar- 
rowly watch  his  stock,  and  ascertain  if  the  roots  of  the 
ears  and  horns  are  more  than  naturally  hot,  the  muzzle 
or  nose  dry,  or  alternately  dry  and  moist,  hoost  or  cough 
wheezy;  if  he  perceives  such  symptoms,  let  him  have 
the  animal  up,  bleed  and  physic  till  the  bowels  are  well 
opened  ; if  there  is  pain  at  the  side  on  pressure,  apply  a 
blister,  or  the  mustard  cataplasm  well  rubbed  in  By 
paying  strict  attention  to  the  foregoing  instructions, 
much  expense  and  anxiety  of  mind  will  be  saved. 

“ We  will  now  proceed  to  the  diseases  most  incidental 
to  the  abdominal  viscera,  and  will  commence  with  the 
y Esophagus , or  gullet,  the  common  cause  of  which  is 
obstructions  caused  by  potatoes,  turnips,  nails,  &c.,  from 
being  imperfectly  cut,  or  by  bolting  them  whole,  causing 
the  animal  to  be  what  is  termed  choked.  The  symp- 
toms are,  the  paunch  is  distended,  hoven,  the  eyes 
look  wild,  staring,  with  profuse  watery  discharge,  i.e. 
tears,  foaming  at  the  mouth,  which  is  generally  closed. 
After  the  inflammation  is  subdued,  and  with  a view  of 
preventing  hepatisation,  or  consolidation  of  the  lung, 
we  have  given  ^-drachm  doses  of  iodide  potassium 
dissolved  in  water,  twice  a day,  with  decided  benefit. 
No  time  should  be  lost — if  the  regular  mouthpiece  and 
probang  is  not  at  hand,  but  which  no  farmer  should 
be  without — in  placing  a round  thick  piece  of  wood  in 
the  mouth,  tie  with  a piece  of  cord  from  end  to  end 
round  the  horns,  then  endeavour  to  find  the  obstruction, 
W'hich  is  generally  a little  below  the  bend  of  the  throat. 
Try  to  move  it  either  upwards  or  downwards,  and 
drenching  occasionally  with  a little  linseed  oil,  or  melted 
lard,  will  greatly  assist  you.  If  by  that  means  you  cannot 
remove  it,  get  the  liorse-balliug  iron  and  place  in  the 
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mouth.  Oil  or  grease  the  arm  and  hand,  the  smaller  and 
longer  the  better.  Insert  the  hand  gently,  half  turning 
the  hand  as  you  push  it  on,  until  you  reach  the  obstruc- 
tion, and  by  the  help  of  an  assistant,  pressing  towards 
you  the  obstruction.  We  have  often  seen  large  pieces 
of  turnip  got  up,  which  it  was  impossible  to  send  down 
with  the  probang,  especially  where  the  obstruction  was 
of  a three-cornered  shape.  We  would  press  upon  all  never 
to  have  recourse  to  a whip-handle  or  any  of  those  rough 
instruments,  which  often  lacerate  the  gullet,  and  cause 
the  death  of  the  animal,  which,  when  such  is  the  case — 
laceration — the  sooner  the  animal  is  slaughtered  the 
better.  In  using  the  probang — Read’s,  which  may  be 
got  at  any  ironmonger’s — after  having  strapped  on  the 
mouthpiece,  let  an  assistant  at  each  side  take  hold  of 
the  handle  of  the  mouthpiece  in  one  hand,  and  the  horn 
in  the  other,  and  keep  the  head  straight  out  and  steady, 
which,  by-the-bye,  is  sometimes  not  so  easy  to  do  as 
appears  now  to  be  the  case  when  directing  the  reader. 
Well  grease  the  probang,  and  insert  the  cup-end  gently, 
slowly,  but  firmly,  and  push  on,  and  when  the  paunch 
collapses  you  may  be  sure  of  having  gained  your  object. 

“ In  post-mortem  examinations  we  have  found  a piece 
of  a large  nail  lodged  across  the  gullet,  close  to  its 
opening  in  the  paunch,  which  did  not  seem  to  cause 
urgent  symptoms  until  the  animal  came  to  be  put  on 
dry  food,  when  after  eating  a small  quantity  the  pauuch 
would  suddenly  get  hoven,  and  then  great  efforts  at 
vomiting,  after  which  having  taken  place  all  seemed 
well  again,  until  the  next  lot  was  eaten.  Tried  physic, 
no  good  ; next  the  probang,  and  when  pushed  on  till 
near  all  its  length,  such  painful  struggles  took  place  we 
were  obliged  to  desist,  as  the  animal  was  near  her  calv- 
ing. She  was  fed  on  boiled  food,  well  broke  up.  All 
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went  on  pretty  well,  with  occasional  vomitings,  until 
she  calved,  and  being  under  the  circumstances  got  iu 
fair  condition.  Some  time  after  she  was  slaughtered, 
which  we  attended,  and  found  the  nail  as  above. 

“ Hoove  is  either  an  accumulation  of  gas  or  food,  caus- 
ing great  distention  of  the  rumen  or  paunch,  easily  dis- 
tinguished by  pressure  at  the  flank;  if  the  former,  as  if 
pressing  a bladder  filled  with  wind;  if  the  latter,  it 
feels  a hard  compact  mass.  The  treatment:  linseed  oil 
1 pint,  turpentine  4 oz.,  mixed,  may  be  tried ; but 
from  the  peculiar  anatomical  structure  of  the  parts  in 
cattle,  the  chances  are  but  small  of  any  medicine  enter- 
ing the  paunch  by  drenching,  when  so  distended,  to  be 
of  any  benefit ; still,  in  the  early  stage,  when  first 
observed,  it  can  be  given  and  may  be  of  benefit.  If  gas 
accumulates,  use  the  probang  as  in  choking,  pushing  the 
lobe  end  gently  on  until  the  gas  rushes  out  and  the 
paunch  collapses  ; or  in  puncturing  with  strochar  and 
canula ; but  where  none  of  these  instruments  are  at 
hand,  take  and  use  a sharp  penknife.  The  proper  place 
for  puncturing  is  found  by  spanning  with  the  fingers 
placed  on  the  rump  bone  to  the  ribs,  and  where  the 
thumb  rests  that  will  be  about  a safe  place ; but 
simple  as  the  operation  is,  some  times  serious  results 
happen  by  a portion  of  the  contents  escaping  into  the 
abdomen.  The  safest  and  surest  mode  is  to  use  Read’s 
stomach-pump.  Inject  about  half  an  ounce  of  chlo- 
ride of  lime  dissolved  in  about  a gallon  of  warm  water, 
into  the  paunch,  repeating  if  required.  Next  give  lb. 
purgative  mixture,  with  1 oz.  of  ginger,  repeating  every 
morning,  with  4 oz.  of  the  same,  and  £ oz.  of  ginger,  until 
the  bowels  are  thoroughly  opened,  giving  bran  mashes 
for  a few  days.  If  the  paunch  is  distended  from  food, 
inject  with  the  stomach-pump  plenty  cf  warm  water  into 
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the  rumen  ; that  may  cause  vomiting,  if  you  cannot  even 
pump  it  back.  When  the  pump  cannot  be  had,  puncture 
as  before,  and  make  an  incision  so  as  to  allow  of  the  in- 
troduction of  the  hand,  and  so  empty  the  paunch,  taking 
care  that  none  of  the  contents  escape  into  the  abdomen 
by  pressing  the  two  forefingers  of  the  right  hand  in  the 
paunch,  and  the  thumb  on  the  skin,  pressing  them  to- 
gether, while  you  empty  with  the  left.  Before  releasing 
the  parts  with  the  fingers  and  thumb,  allow  all  the  frothy 
contents  to  cease,  or,  as  we  have  sometimes  done,  insert 
one  end  of  a towel  into  the  paunch,  leave  a portion  hang- 
ing out,  and  then  give  the  purgative  medicine  as  above 
(with  the  addition  of  bleeding),  and  continue  the  same 
treatment.  After  the  paunch  gives  over  discharging  at 
the  opening,  withdraw  the  cloth  carefully,  wipe  clean, 
and  sew  up  the  wound.  Keep  the  animal  quiet,  giving 
boiled  food,  and  paying  strict  attention  as  to  quantity 
for  sometime.  We  would  advise  after  such  an  operation 
that  the  animal  be  got  in  condition  for  the  butcher.  Al- 
though the  rumen  is  but  little  supplied  with  blood-vessels 
or  nerves,  and  seems  little  susceptible  to  inflammation 
from  rough  treatment  or  the  presence  of  foreign  bodies, 
yet  it  is  very  susceptible  when  anything  poisonous  is 
administered  or  partaken  of,  such  as  the  leaves  of  the 
yew-tree,  of  which  we  have  had  a few  cases.  Although 
the  animals  had  been  accustomed  to  graze  in  a field 
surrounding  the  mansion  (for  some  years  the  house 
had  been  empty,  and  was  being  put  in  order,  having 
been  sold),  in  which  were  many  yew-trees,  forming  a 
portion  of  the  fence,  the  cows — a large  dairy — had 
never  been  known  to  eat  them  while  on  the  trees ; but 
being  now  clipped,  and  falling  on  the  ground,  they  ate 
them.  The  farmer  was  aware  of  their  poisonous  quali- 
ties, but,  as  he  said,  who  would  have  thought  of  the  cows 
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eating  them  off  the  field  when  they  would  not  touch 
them  on  the  trees,  and  could  easily  have  done  so  ? 

“ They  had  not  partaken  of  the  yew  above  three  hours 
before  we  saw  them,  at  least  the  men  who  were  clipping 
the  hedge  declared  so.  However  there  were  most 
alarming  symptoms  in  some  of  them — rolling,  bellow- 
ing, frothing  at  the  mouth,  paunch  very  much  distended, 
eyes  wild  staring,  respiration  very  much  quickened,  in 
fact,  it  was  dangerous  to  go  nigh  them ; others  again, 
in  a state  of  stupor,  hanging  the  head,  frothing  at  the 
mouth,  respiration  very  quickened,  eyes  staring  wild, 
very  watery,  paunch  distended ; however,  when  roused, 
they  got  as  wild  as  the  others  After  a deal  of  trouble, 
and  no  little  danger,  we  had  them  secured,  one  by  one. 
We  bled  each  one  until  they  began  to  stagger,  and  gave 
each  1^-  lb.  purging  powder,  with  ginger,  drenched 
with  lots  of  warm  water,  in  which  was  mixed  spirits  of 
hartshorn  2 oz.,  occasionally  ; and  when  that  was  done, 
brandy,  then  gin,  or  some  other  stimulant,  till  we  got 
some  more  ammonia.  After  eight  hours,  we  bled  some 
more  that  seemed  worse,  and  gave  another  dose  of 
purging  medicine,  &c.,  to  all,  and  so  on,  until  the 
symptoms  were  relieved  and  the  bowels  responded  to 
the  medicine.  Stomach-pump  was  of  no  use  here  ; we 
could  not  use  it ; yet  in  their  rollings  and  bellowings 
they  never  stirred  far  from  the  spot  they  were  on,  nor 
could  we  get  them,  without  rousing  their  fury  again, 
secured  to  trees.  However,  they  all  ultimately  did 
well,  except  one,  which  died  the  same  night.  The 
post-mortem  examination  showed  extensive  inflamma- 
tion in  the  paunch  and  reticulum  (second  stomach), 
monijolies  (third  stomach),  the  contents  of  which  were 
commencing  to  cuke  a little,  but  by  sympathy,  for  we 
could  detect  no  yew  in  it;  the  abomasum  (fourth 
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stomach)  was  but  little,  if  any,  altered.  In  fact,  the 
yew  had  no  time  to  reach  the  two  last,  as  no  rumi- 
nation had  taken  place.  Had  it  done  so  in  the  lot, 
we  believe  not  an  animal  could  have  been  saved.  The 
lungs  appeared  as  if  the  animal  had  died  from  con- 
gestive pueumonia.  Whether  the  ammonia  or  spirits 
had  any  effect  in  counteracting  the  acrid  poison  of  the 
yew  we  cannot  well  say.  Our  opinion  is  it  had. 

“ Next  in  order  of  the  stomachs  is  the  reticulum,  of  which 
we  cannot  say  more  than  us  above;  but  the  one  of  the 
greatest  importance  is  the  moniplies.  In  fact,  there  is 
no  disease  to  which  cattle  are  liable  in  which  this  stomach 
does  not  participate  or  sympathise  in  a greater  or  less 
degree.  Hence,  in  all  diseases  or  slight  injuries,  the 
necessity  for  the  free  use  of  purging  medicine,  which  in 
the  horse  is  inadmissible.  For  instance,  as  an  illustra- 
tion : a cow  is  perceived  to  be  a little  lame ; still  she 
grazes,  gives  about  her  usual  quantity  of  milk,  &c: 
No  particular  notice  is  taken  of  the  lameness,  till  in  a 
few  days  the  milk  decreases ; still  she  may  be  grazing. 
No  particular  attention  is  yet  paid  her,  till  in  another 
few  days  there  is  a cessation  of  milk,  grazing,  and  rumi- 
nation. Then  the  cowmen  and  farmer  begin  to  be 
alarmed,  and  after  washing  and  examining  the  foot, 
are  surprised  to  see  so  much  injury  has  been  done  and 
so  much  disease  going  on,  and  yet  there  seemed  en 
little  the  matter.  The  cow  has  never  got  farther  to 
travel  than  from  the  field  to  the  Dyre  and  back.  In 
the  horse,  the  disease  or  inj ury  would  have  been  looked 
to,  and  well,  before  the  cow’s  is  thought  of  being 
looked  at. 

“Now  all  this  time  there  has  been  fever  going  on; 
digestion  is  but  imperfectly  performed  ; the  peculiar, 
but  regular  motion  — i.e.  peristaltic  motion — of  the 
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Btomachs  and  bowels  is  interrupted,  more  especially  in 
the  moniplies,  from  its  numberless  leaves  or  folds  for 
triturating  the  food  after  the  first  and  second,  mastica- 
tion, which,  owing  to  the  pain,  is  but  imperfectly  done, 
and  from  the  decreased  action  of  these  folds  or  leaves, 
portions  of  food  get  fixed  between  them,  and  become 
hard  and  dry.  Still,  from  the  accumulation  of  ingesta 
onwards  in  the  large  and  small  intestines,  the  faeces  or 
dung  may  be  soft ; but  to  the  practised,  careful  eye, 
small  pieces,  flat  and  thin,  black,  hard,  and  dry,  might 
be  detected;  and  if  closely  examined,  a stinking  smell 
from  droppings  in  health.  At  this  stage  perhaps  some 
dressing  is  applied,  but  no  thought  of  physic  ; and  as 
the  cow  is  not  now  able  to  travel  to  the  field,  some  dry 
hay  or  straw  is  thrown  before  her,  w7hich  only  increases 
the  fever  going  on,  until,  in  another  day  or  two,  the 
cowman  will  call  his  master’s  attention  to  the  fact  that 
* the  lame  cow  has  never  dunged  for  ever  so  long,  and 
she  won’t  eat  anything.’ 

“ The  practitioner  is  now  called  in,  and  a formidable 
job  he  has  got.  Now  in  such  cases — of  which  we  have 
had  no  end,  we  may  say — do  what  we  may,  and  hard  as 
it  is  to  do,  although  we  produce  copious  discharge  of 
faeces,  still  that  stomach  is  never  again  got  into  its 
natural  state.  Yet  the  animal  may  get  round  again,  and 
fatten  or  milk  well ; but  with  change  of  food,  weather, 
or  any  exciting  cause  of  slight  fever  from  cold,  that 
stomach  is  the  first  to  sympathise.  Hence  the  necessity 
of  having,  in  all  cases,  howrever  slight,  recourse  to 
purging  medicines  directly  anything  is  the  matter. 

“We  think  we  have  said  enough  on  this  subject  to 
warn  the  owner  of  stock  how  careful  and  attentive  he 
ought  to  be  in  such  simple  matters  at  first.  At  the 
same  time,  we  have  met  with  many  pure  cases  of 
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inflammation  of  the  moniplies  in  feeding- bullocks 
brought  up  from  grass  to  the  straw-yard  in  winter, 
the  symptoms  of  which  are : — the  animal  has  dull 
eyes,  heavy  look,  is  off  his  food,  rumination  ceases, 
unwillingness  to  move,  seldom  lies  down,  muzzle  dry, 
roots  of  ears  and  horns  hot,  respiration  aud  pulse  not 
so  much  altered.  The  pulse*  is  soft,  full,  slower,  with 
a weak  wavering  feel  under  the  finger;  obstinate  con- 
stipation, with  the  exception  of  small,  hard  pellets,  glued 
together  with  a thick,  slimy  mucous,  dropped  occasion- 
ally, or  brought  away  with  the  hand,  or  by  injections. 
We  cannot  say  whether  we  have  found  much  benefit  from 
bleeding  in  such  cases;  still  we  always  did  bleed,  and 
that  largely,  giving  a full  dose  of  purging  medicine, f 
and  repeating  the  same  twice  a day,  varying  the  medi- 
cine, in  half  doses,  until  the  bowels  responded,  drench- 
ing largely  and  often  with  oatmeal  gruel  and  warm 
water.  J If  the  bowels  do  not  respond  to  the  medicine 
in  a few  days,  and  the  animal  is  at  all  fleshy — in  which 
state  animals  generally  are — we  advise  that  it  at  onco 
be  consigned  to  the  butcher;  or  if  the  constipated  state 
of  the  bowels  has  existed  some  days  before  being  called 


* The  pulse,  in  a state  of  health,  numbers  about  forty  beats,  and  feels 
soft  and  full  and  round  under  the  fingers  ; in  a state  of  disease  it  may 
range  from  forty  to  sixty,  to  seventy,  eighty,  or  higher,  and  feel  thin  and 
hard,  this  denotes  high  state  of  fever  and  inflammation  ; above  sixty  to 
seventy  dangerous,  the  animal  cannot  last  long  if  the  pulse  is  not  subdued. 
When  much  below  forty,  feels  soft,  flattish,  wavering  ; it  denotes  debility 
or  extreme  weakness. 


f Purging  Mixture 
Cream  of  Tartar 
Croton  Oil 
Linseed  Oil 
Croton  Bean  . 


to  1 J lb. 


1 

4 to  6 oz. 

10  to  20  drops. 

1 to  If  pint. 

10  to  15  grains. 


} In  drenching,  administer  very  slowly,  by  little  at  a time  ; never  forget 
the  carminative.  If  it  can  be  got,  in  these  obstinate  cases,  new  wort  is  a 
very  useful  assistant.  Barm,  i.e.  yeast,  has  been  given  and  extolled  in 
these  cases.  We  never  give  it  ourselves,  but  “ a drowning  man  will  catch 
at  a straw.’ 
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in,  our  advice  is  the  same.  In  other  cases,  in  which  the 
treatment  was  persevered  with,  and  the  bowels  had 
become  acted  on,  they  somehow  never  seemed  to  do  well 
or  fatten  so  kindly,  requiring  great  care  in  feeding  and 
attention  to  the  state  of  the  bowels — sometimes  very 
loose,  at  others  constipated.  However,  a full  dose  of 
purging  medicine  would,  in  either  case,  6et  all  right 
again. 

“ Post-mortem  examination  in  those  which  were  not 
treated,  or  only  for  a short  time: — Contents  of  chest 
and  abdomen  all  healthy,  with  the  exception  of  the 
moniplies,  which  would  be  enlarged  to  nearly  twice  its 
size,  hard,  and  heavy  as  stone,  and  a gritty  feel  when 
being  cut,  as  if  it  were  a piece  of  turf;  folds  and  con- 
tents dry  as  tinder,  and  sticking  together.  In  the 
other  cases,  as  above,  we  requested  the  owner  to  let  us 
know  when  they  were  ready  for  the  butcher,  as  we 
wished  to  have  a look  at  the  moniplies,  which  wag 
usually  found  partly  natural,  partly  hard,  or  if  we 
might  so  express  it,  half  hard,  half  soft,  and  with  a 
gritty  feel  when  cut. 

“Now,  in  our  opinion,  in  those  cases  of  dairy  cows,  or 
cows  which  have  been  for  some  time  in  the  dairy,  and 
being  barren  are  laid  in  for  fattening,  and  to  which 
we  are  called  to  treat,  we  generally  find  the  animal 
‘skin  and  bone,’  with  profuse  diarrhoea,  a phthisical 
cough,  and  in  which  little  or  no  good  can  he  done. 
You  will  always  find  the  moniplies  after  death  in  this 
partial  diseased  state  ; and  it  is  this  chronic  diseased 
state  of  the  lungs,  pleura,  and  moniplies  especially , 
which  is  the  cause  of  so  many  animals  being  carried  off 
by  dysentery,  and  in  which  all  our  treatment  is  of  no 
avail.  On  the  other  hand,  cases  are  met  with,  if  not 
of  long  standing,  in  which,  with  treatment  and  good 
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nursing,  we  may  get  the  animal  in  a state  of  apparent 
health,  and  fattened  fit  for  the  butcher,  us  far  as  outward 
appearances  go  ; but  when  killed,  the  lungs’  pleura  will 
be  found  in  a sad  state  of  disease,  and  the  moniplies  in 
that  half  hard,  half  soft  state  as  before  mentioned. 

“ Inflammation  of  the  abomasum,  or  fourth  stomach, 
and  of  small  intestines,  will  proceed  from  this  disordered 
state  of  the  moniplies,  or  from  the  administration  of  any- 
thing of  a poisonous  nuture  in  a fluid  state,  or  from  eat- 
ing anything  of  an  acrid  nature,  such  as  yew,  &c. ; or, 
as  we  have  observed  in  very  hot  weather,  when  cows  are 
much  annoyed  by  the  fly — a species  of  the  gad-fly — run- 
ning about  the  field,  tail  up  in  the  air,  bellowing  like 
mad,  and  in  this  excited,  heated  state,  drinking  largely 
of  cold  water.  When  taken  up,  the  milk  will  be  found 
diminished,  rumination  ceased,  the  animal  uneasy,  paw- 
ing the  ground  and  striking  her  belly  with  forelegs, 
kicking  with  hind-legs  at  the  belly.  Profuse  thin  dis- 
charge of  faeces,  with  much  smell  ; laying  down,  but 
very  uneasy  ; quick  stretching  out  of  legs,  and  drawing 
them  up  ; head  one  time  stretched  out,  again  resting  on 
the  side  ; breathing  much  accelerated,  pulse  hard,  quick 
or  irregular.  When  made  to  get  up,  stands  quiet  for  a 
little,  hanging  down  the  head,  then  uneasy,  stamping 
and  kicking  with  the  feet,  voiding  faeces  profusely, 
sometimes  urine  as  well.  There  is  hoove,  but  not  so 
much  of  the  rumen  as  of  the  intestines,  large  and 
small.  A hot,  sweaty  dew  all  over,  then  a change  to  a 
cold  clammy  state.  In  some  cases  the  brain  seems  to 
participate,  the  animal  is  seen  to  stagger,  perhaps  fall. 
The  treatment : bleed,  and  that  largely,  and  give  a 
full  dose  of  purging  medicine,  repeating  the  bleeding 
and  half  a dose  of  medicine  in  twelve  hours.  If  the 
symptoms  are  not  abated,  combine  with  a sedative  a 
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mustard  cataplasm  well  rubbed  in  all  over  the  belly. 
After  the  bowels  are  well  opened,  and  there  is  still 
some  fever,  continue  sedatives,  and  keep  quiet  for  some 
days.  Change  the  diet  to  bran  mashes,  &o.,  and  in 
most  cases  all  will  soon  be  well. 

“ On  the  other  hand,  unfortunately  for  the  farmer, 
the  cowleech  may  bleed,  but  he  knocks  down  again  b\’ 
his  cordials,  stimulants,  &c.,  mistaking  the  looseness  as 
to  cause  and  effect;  gives  strong  astringents,  and  if  the 
animal  survive  such  treatment,  the  foundation  is  laid 
(especially  if  there  is  any  tendency  to  inflammation  of 
the  lungs  from  a chronic  diseased  state,  and  in  such 
cases  they  always  sympathise  in  a greater  or  less  degree) 
for  dysentery,  the  large  intestines  becoming  involved 
as  well.  Such  again,  in  our  opinion,  is  another  origin 
of  the  chronic  dysenteric,  phthisical,  skin-and-bone 
cases  so  often  met  with.  The  treatment  as  a whole  may 
be  here  stated  of  these  cases.  When  called  to  one  of 
these  chronic  dysenteric,  phthisical  cases — the  symptoms 
of  which,  especially  the  cough,  can  hardly  be  committed 
to  paper  (they  are  well  known  to  all  farmers) — we  bleed, 
blister  the  sides,  insert  setons,  and  endeavour  to  change 
the  ingesta  by  changing  the  food  to  boiled  turnips, 
clover,  or  sweet  hayq  chaff  mixed  with  bran,  and  plenty 
of  thick  oatmeal  gruel  (no  water),  for  some  days,  when 
we  can  get  so  desirable  a change;  or  if  not,  the  way  is 
paved  for  medicine — say  a pint,  to  one  and  a half,  of 
linseed  oil,  giving  a little  gruel  in  which  is  some  ginger 
directly  after,  and  if  that  causes  an  increase  of  more 
consistence  or  thickness  of  the  fieces,  and  continues  so, 
let  well  alone,  and  stick  to  the  same  dieting,  until  the 
animal  is  in  a fit  state  for  the  butcher.  For  if  ao-ain 
turned  out  to  grass,  ten  to  one  if  the  looseness  does  not 
return;  or  grass  may  be  cut,  and  when  a little  dry, 
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given  alternately  with  the  cold  boiled  dieting.  Again, 
if  the  dysentery  should  still  continue,  astringents*  must 
then  be  tried,  and  starch  clysters,  in  which  is  mixed 
some  tincture  of  opium  ( i.e . laudanum),  emptying  first 
the  rectum  with  a little  warm  water  ; then  throw  off  the 
starch,  and  endeavour  to  retain  in  by  keeping  the  tail 
close  down  with  the  hand. 

“ Inflammation  of  the  liver — i.e.  yellows,  jaundice — may 
be  caused  by  disease  of  that  organ,  or  may  be  caused  by 
obstruction  in  the  biliary  duct,  or  by  hydatids — i.e.  fluke 
worm.  However,  from  whatever  cause,  the  symptoms 
are,  yellowness  of  the  eyes  and  skin,  irregular  rumination, 
quickened  pulse,  roots  of  horns  and  ears  hot,  great  unwil- 
lingness to  move,  shivering  of  the  right  side,  especially 
of  shoulders,  with  stiffness,  a3  if  lame  there,  constipation 
of  bowels,  urine  light  brown  colour,  faeces  light  brown. 
Treatment:  bleeding,  mustard  cataplasm  or  blister  on 
the  right  side,  full  dose  of  purging  medicine,  and  follow 
up  every  twelve  hours  with  half  or  quarter  doses  till  the 
bowels  are  well  opened.  Diet : boiled  food,  with  bran 
mash,  after  the  bowels  are  well  opened.  Should  the 


* Astringents  : — 

Prepared  Chalk  .... 
Powdered  Ext.  Catechu  ... 

,,  Opium  .... 

Or  the  Tincture  of  Opium  . . 

Powdered  Geutian  or  Ginger  . 

Mixed  in  starch  gruel. 


~ ounce. 

i j> 
i drachm. 

1 to  2 ounces. 

2 „ 4 drachms. 


Varying  the  astringent — 

Haifa  pint  of  distilled  Peppermint  Water. 

Sulphate  of  Copper 2 to  4 drachms. 

Powdered  Gentian 2 „ 4 „ 

Or,  what  we  have  derived  benefit  from  in  such  cases — 

Iodide,  or  Din.  Iodide  of  Copper  . . 1 to  2 drachms. 

Powdered  Gentian 2 „ 4 „ 

Mixed  as  above. 


Or  Powdered  Alum 2 „ 4 * 

Dissolved  in  Milk. 
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appetite  not  return,  give  daily,  sulphur  2 ounces,  nitre 
4 drachms,  powdered  gentian  4 drachms,  dissolved  in 
strong  chamomile  tea,  or  divide  the  dose  and  give  night, 
and  morning.  We  have  met  with  cases  of  rupture  of  this 
organ ; of  course  there  is  nothing  can  be  done  in  such 
cases, 

“ Hccmaturia,  or  red  water,  is  decidedly,  in  our 
opinion,  a derangement  of  the  digestive  organs,  and  in 
which  the  moniplies,  especially  the  liver,  take  an  active 
part ; the  kidneys  are  but  secondarily,  or  we  may  say 
sympathetically,  affected,  from  some  peculiar  acrid  sub- 
stance in  the  blood.  The  disease  may  arise  from  a 
variety  of  causes.  Take  a few  instances — changes  from 
hut  dry  to  cold  wet  weather,  at  the  same  time  from 
dry  to  cold  wet  pasture,  or  in  hot  dry  weather  from  an 
insufficient  supply  of  water.  To  a cow  shortly  after 
calving,  or  say,  a cow  in  rather  too  good  condition  at 
the  time  of  calving, — or  if  too  much  dry  food  is  given 
at  the  time  of  and  after  calving, — which  may  have  been 
kept  up,  well  nursed,  then  turned  out,  experience  of  any 
of  these  atmospheric  influences  will  be  highly  prejudicial. 
In  such  cases  the  best  preventive  is  a good  dose  of  physic 
before  and  after  calving  (the  same  may  be  said  as  to 
preventing  dropping  after  calving).  The  symptoms  are 
at  first  a slight  cessation  of  milk  and  rumination,  ears 
and  horns  hotter  than  usual,  pulse  quicker,  slight  in- 
crease of  respiration,  scouring,  urine  higher  coloured  ; 
if  proper  remedies  are  not  now  applied  these  feverish 
symptoms  will  increase.  Constipation  (that  enemy  in 
cattle  practice),  and  that  of  an  obstinate  character,  will 
then  set  in,  the  urine  will  get  quite  red,  the  fever  will 
still  increase,  the  urine  will  get  darker,  clots  of  blood 
may  be  seen,  and  if  these  symptoms  are  long  continued 
or  improperly  treated,  the  animal  will  be  lost. 
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“Treatment: — Bleeding,  full  dose  purging  medicine, 
with  half  or  quarter  doses  every  six  or  eight  hours 
until  the  bowels  are  well  opened  ; dieting  on  boiled 
food,  bran-mash,  liberal  supply  of  thin  gruel,  or  drench- 
ing with  it.  After  the  bowels  are  well  opened  and  the 
fever  abated,  and  the  urine  still  high  coloured  with 
clots  of  blood,  give  spirits  of  turpentine  2 to  3 oz., 
linseed  oil  half  to  one  pint,  which  may  have  to  be  re- 
peated, paying  particular  attention  to  state  of  bowels. 
After  the  above  symptoms  are  all  abated  and  much 
weakness  left,  give  powdered  gentian  j oz.  in  a strong 
decoction  chamomile  tea,  and  be  careful  not  to  expose 
the  animal  in  coarse,  cold,  wet  weather. 

“ Inflammation  of  the  kidneys. — We  cannot  say  that  we 
have  met  with  pure  cases,  unless  from  the  efFects  of 
blows,  falls,  &c.  The  symptoms  are  something  similar  to 
the  above,  but  the  fever  stronger, — if  pinched  on  the 
back  the  animal  will  crouch  from  pain  nearly  to  the 
ground  ; but  examination,  per  rectum,  is  the  sure  guide  ; 
you  can  then  feel  the  degree  of  heat  in  the  parts, — and 
voiding  the  urine  causes  greater  pain,  spasmodic  as  it 
were. 

“Treatment: — Same  as  for  ‘red  water/  with  the  ex- 
ception that  the  spirits  of  turpentine  or  any  ot  her  diuretic 
must  on  no  account  he  administered.  Apply  a large 
mustard  cataplasm  across  the  loins,  giving  or  drenching 
largely  of  boiled  linseed,  and  above  all,  pay  attention 
to  the  bowels,  even  if  the  animal  is  scouring.  When 
first  perceived,  do  not  hesitate  to  give  a dose  of  physic, 
for  constipation  is  sure  to  set  in,  and  perhaps  defy  you, 
give  what  purgatives  you  may. 

“ Puerperal  fever,  i.e.  milk  fever,  dropping  after 
calving,  is  a highly  dangerous  inflammatory  disease,  and 
in  which  the  whole  system  participates;  it  may  occur 
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at  any  time  of  tho  year,  but  in  most  cases  at  the  hot 
season,  and  especially  in  animals  which  are  in  a high 
state  of  condition;  and  os  prevention  is  better  than 
cure,  cows  which  are  in  high  condition  before  calving, 
say  four  or  five  weeks,  especially  in  hot  weather,  ought 
to  be  bled,  the  bowels  well  opened,  and  put  on  shorter 
commons  until  after  calving;  and  when  calving  has 
taken  place,  an  hour  or  so  after  give  a good  dose  of 
physic,  with  plenty  of  bran-mash,  and  nothing  else  for 
a day  or  two. 

“ Symptoms.  We  will  premise  the  animal  has 
calved  ; in  a few  hours  after  6he  appears  somewhat 
dull,  off  her  feed,  and  if  observed,  muzzle  dry,  ears  and 
horns  very  hot,  pulse  quickened,  respiration  increased, 
and  if  notice  is  taken,  no  dung  has  passed,  or  at  least 
perhaps  only  once;  now  is  the  time  for  bleeding,  and 
largely  ; full  dose  of  purging  medicine,  and  follow  up 
every  six  hours  till  the  bowels  are  opened. 

“In  many  cases  to  which  we  have  been  called*  the 
drink  alluded  to  in  foot-note  has  been  given ; ay, 
we  have  even  known  a whole  bottle  of  brandy  to  be 
given,  and  by  those  who  ought  to  have  known  better; 

* “ The  very  last  case  we  had  last  summer,  1862,  was  a beautiful  cow, 
pure  short-horn  breed,  the  property  of  a gentleman,  and  a breeder, 
and  in  very  high  condition.  She  had  calved  in  the  morning,  and  all 
seemed  to  be  going  on  well  until  towards  night,  when  she  appeared  not  so 
well.  What  does  this  gentleman  do?  Sends  his  coachman  to  the 
druggist  for  a drink.  He  sends  what  ? 

6 ounces  of  salts. 

2 „ oil  of  juniper. 

& ,,  sweet  spirits  of  nitre. 

Some  ginger. 

There  were  some  other  ingredients,  we  forget  what.  There  was  medicine 
for  an  animal  in  a high  state  of  inflammatory  fever  ! We  were  sent  for  in 
great  haste  the  following  morning,  and  in  half  an  hour  after  we  got 
there  she  was  dead  ; and  no  wonder.  Even  had  she  been  well,  tho 
string  stimulant  diuretic  medicine  would  have  made  her  bad,  if  not 
killed  her. 
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and  we  have  found  the  animal  Ivins:  full  length, 
moaning,  dashing  her  head  first  on  her  side,  then  on  the 
floor,  eyes  glazed,  and  all  the  appearance  of  a quickly- 
approaching  death.  If  you  attempt  to  give  anything,  it 
will  only  choke  her,  for  she  cannot  swallow.  Again, 
cows  in  low  or  poor  condition  may  be  attacked,  espe- 
cially if  being  rather  too  much  fed  on  dry  food,  or 
forced  somewhat  before  calving ; but  in  this  case  those 
alurming  symptoms  are  not  so  sudden.  A couple  of 
days  may  pass,  when  the  milk  is  found  to  diminish, 
the  udder  gets  hotter  and  more  tender,  appetite  indif- 
ferent, rumination  partial,  ears  and  horns  hot,  pulse 
increased,  respiration  also,  constipated  bowels.  If  these 
symptoms  are  neglected  (and  as  in  the  former  case  the 
cordial  drink  has  been  given),  the  animal  will  appear  to 
get  unsteady  in  her  gait,  will  have  a difficulty  in  get- 
ting up,  bowels  costive,  till  at  last  symptoms  take  place 
quite  as  alarming  as  in  the  former  case. 

“Treatment: — Bleeding  and  physic,  full  dose,  with 
some  croton  nut  or  oil,  following  up  half  doses  every 
six  hours  until  the  bowels  are  opened ; and  when  such 
has  taken  place  your  animal  is  safe.  Keep  well  fo- 
menting and  drawing  the  udder.  If  the  pulse  keeps 
full,  hard,  quick,  however  weak  the  animal  may 
appear,  have  no  fear  in  bleeding.  Again,  if  the  pulse 
is  low,  feeble,  irregular,  stopping  as  it  were  for  a few 
beats,  then  commencing  again,  bleeding  would  not  he 
admissible  here  ; still  don’t  neglect  the  medicine.  We 
have  been  in  the  habit,  directly  after  bleeding  and 
giving  the  physic,  of  well  rubbing  in  the  strongest  spirits 
of  hartshorn,  spirits  of  turpentine,  and  olive  oil,  of 
each  equal  parts,  along  the  back  and  loins.  When 
once  the  bowels  are  opened  the  animal  will  soon  be 
trying  to  get  up,  in  which  you  must  assist  her  gently; 
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if  she  has  lain  long,  keep  turning  her  from  one  side  to 
the  other  various  times  in  the  course  of  the  day,  and  if 
there  seem  still  fever  existing,  give  sedatives  once  or 
twice  a day,  but  on  no  account  neglect  the  bowels  ; and 
however  weak  and  feeble  she  may  seem,  allow  no  cor- 
dials or  stimulants  to  be  given  but  the  small  quantity 
required  in  purging  mixture;  coaxing  her  with  food, 
small  quantities  at  a time  and  soft,  unless  when  you 
are  perfectly  sure  there  is  no  fever  existing.  You 
may  give  £ oz.  of  gentian  or  ginger,  mixed  in  some 
warm  mild  ale,  or  chamomile  tea.  Never  think  of 
slinging  the  animal,  it  only  injures,  and  sometimes 
irreparably. 

“We  have  often  met  with  cases  of  a loss  of  power  of 
the  hind  extremities  in  cows  when  about  four  or  five 
months  off  their  pregnancy,  and  from  no  apparent  cause 
either  from  injuries  or  otherwise.  We  used  to  consider  it 
a sort  of  rheumatic  fever,  and  treat  it  as  such.  The  animal 
will  have  been  observed  for  some  time,  although  feed- 
ing about  as  usual,  not  thriving  so  well.  Stiffness  all 
over,  rumination  irregular,  the  dew  on  muzzle,  the  same 
with  an  increased  hoost  or  cough,  and  if  closely  examined 
the  pulse  will  be  quicker  but  full ; respiration  increased. 
These  symptoms  will  continue  and  increase  till  constipa- 
tion has  set  in  (but  previous  to  this  the  bowels  may 
have  been  too  much  relaxed),  and  the  animal  will  be 
found  lying  down  and  unable  to  get  up  of  a morning, 
whi  n at  last  milking  she  seemed  no  worse  than  usual. 
Now,  although  the  animal  may  be  pioor  in  condition, 
and  to  all  appearance  feeble  and  debilitated,  still  there 
is  fever  accompanied  with  inflammation,  in  a greater  or 
less  degree.  Bleeding  is  here  required,  but  with  caution, 
the  pulse  being  the  guide,  especially  if  there  is  total 
or  partial  cessation  of  the  milk ; and  the  next  of  im- 
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portance  is  physic,  repeating  till  the  bowels  are  well 
opened ; then  give  a sedative  powder  daily,  dissolved  in 
chamomile  or  feverfew  tea,  and  apply  the  strong  embro- 
cation as  before  prescribed  in  milk  fever,  along  the  back 
and  loins,  giving  plenty  of  boiled  food,  bran-mash,  and 
keeping  the  animal  dry  and  comfortable,  paying  atten- 
tion to  the  state  of  the  udder — fomenting,  and  apply  a 
little  of  the  embrocation,  with  the  addition  of  half  more 
oil.  In  most  cases  the  animal  is  generally  quiet,  listless ; 
in  others,  seems  wild  when  disturbed,  and  if  she  could 
get  up,  rush  at  you  ; as  it  is  she  tries  to  do  so  by  crawling 
on  her  chest.  Bleeding  is  more  required  in  such  cases. 
The  animal  seldom  recovers  her  milk  until  after  she  has 
calved.  By  pursuing  the  above  treatment  the  animal 
will  be  found  sooner  or  later  as  unexpectedly  standing 
up,  seemingly  well  as  she  wras  found  down. 

“There  is  another  species  of  dropping  or  loss  of  power 
in  cows  which  are  not  even  in  calve  or  giving  milk — the 
effects  of  cold  and  wet  on  an  old  and  debilitated  frame. 
It  is  a loss  of  nervous  energy,  or  what  we  may  term 
partial  paralysis  or  palsy.  We  have  often  met  with  such 
in  the  cows  of  poor  cottagers,  av,  and  of  the  well-to-do 
farmer  as  well.  The  cows  have  passed  a hard  winter  in 
the  shed  or  farm-yard,  with  little  or  no  attention  paid 
them  in  regard  to  food  ; in  the  one  case  from  inability  to 
purchase,  in  the  other,  because  not  a source  of  profit. 
They  must  do  as  they  can  till  the  spring  grass  begins 
to  come,  when  they  are  turned  out  to  a scanty  supply ; 
and  in  cold  wet  weather,  if  taken  up  at  night,  nothing 
is  perhaps  given  unless  a little  musty  hay  or  straw. 

“During  the  winter  the  bowels  may  have  been  at  times 
costive,  at  others  relaxed.  After  a few  days  the  animal 
is  setn  to  stagger,  or  straddle  in  the  hind  quarters,  or 
the  fore  extremcties  ; either  looseness  or  constipation 
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may  now  set  in,  too  often  the  latter,  but  if  the  former, 
the  latter  is  generally  sure  to  follow.  If  no  attention  is 
given  to  the  staggering  gait,  in  way  of  better  feeding  or 
comfort,  the  poor  animal  will  soon  be  found  either  in  the 
field  or  shed,  down,  and  unable  to  get  up.  If  in  the 
former,  a strong  hurdle  should  be  got,  on  which  is  tied 
plenty  of  straw,  the  animal  turned  over  on  it  and  drawn 
home,  placed  in  a dry,  comfortable,  but  not  too  close  a 
shed,  plenty  of  dry  litter,  and  kept  from  a draught  of  the 
cold  wind,  turning  her  occasionally.  If  the  bowels  are 
costive,  give  a dose  of  physic,  giving  plenty  of  boiled 
food,  bran  mash,  boiled  linseed,  oatmeal  gruel,  or  if 
necessary,  drenching  with  plenty  of  the  two  last.  When 
the  bowels  are  opened,  give  gentian,  ginger,  and  carbo- 
nate of  ammonia,  of  each  2 drachms,  in  chamomile  tea, 
mixed  in  gruel,  not  over  warm,  with  an  occasional  £ oz. 
sweet  spirits  of  nitre.  At  times  omit  the  carbonate  am- 
monia, and  give  sulphate  of  iron  powdered  finely,  2 to  4 
drachms.  If  the  bowels  are  relaxed  before  giving 
purging  medicine,  pave  the  way  with  food  as  above, 
until  an  alteration  in  the  faeces  takes  place,  by  getting 
more  pultaceous.  If  there  is  increased  boost  or  cough, 
be  in  no  hurry  to  give  any  of  the  tonic  stimulants  until 
you  see  what  course  the  bowels  are  to  take.  If  the 
bowels  continue  much  relaxed,  we  would  give  linseed  oil 
in  preference  to  the  purging  powder,  then  treat  as 
above,  or  look  back  to  dysentery  at  phthisis. 

“ Garget,  or  inflammation  of  the  udder,  may  take  place 
shortly  after  calving,  and  especially  in  cows  in  full  con- 
dition, and  in  which  the  usual  purgative  has  not  been 
given  before  and  after  calving,  or  in  which  the  milking 
has  been  discontinued  too  early  before  calving  ; but  the 
most  frequent  cause  is  the  abominable  system  of  hefting, 
i.e.  not  milking  the  animal  in  a morning  before  taking 
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her  and  calf,  muzzled  up  in  some  form,  to  a fair  or 
market  to  be  sold,  with  the  make-believe  idea,  from 
the  enormously  distended  udder,  that  she  is  a great 
milker.  The  Society  lor  the  Prevention  of  Cruelty  to 
Animals  should  take  cognisance  of  this  fact,  for  it  is 
cruelty  in  a high  degree.  And  here  we  would  advise  any 
one  who  purchases  an  animal  under  such  circumstances, 
whenever  he  reaches  home,  to  bleed  and  give  a strong 
dose  of  physic,  fomenting  the  udder  for  some  days,  and 
drawing  all  the  milk  well  off ; or  what  is  better,  allow- 
ing the  calf  to  be  loose  with  the  mother,  and  suck  ad 
libitum  for  some  days.  In  cases  of  this  complaint,  say  a 
few  days  after  calving,  the  udder  seems  hotter  and  more 
tender  than  it  ought  to  be,  uneasy  to  be  milked  from  the 
pain,  small  lumps  like  peas  may  be  felt  in  the  teat  or 
bag,  and  is  generally  confined  to  one  or  two  quarters  ; 
seldom  the  whole  udder  is  affected,  unless  in  such 
abominable  cases  as  above.  If  no  attention  is  taken  of 
it  at  this  stage,  the  inflammation  will  increase  until 
there  is  total  cessation  of  milk  from  one  or  perhaps  two 
quarters.  The  part  is  then  hard,  distended,  hot,  and 
painful : the  pulse  and  respiration  will  be  increased, 
rumination  and  the  dew  on  the  muzzle  will  be  partial  or 
quite  gone,  with  constipation  having  set  in. 

“ Treatment : — Bleed,  and  largely  ; give  full  dose  of 
physic,  repeating  until  the  bowels  are  well  opened  ; con- 
stant fomentation  wTith  water  as  hot  as  the  hand  will  bear. 
If  the  part  is  not  getting  less  in  size,  free  from  pain, 
and  the  milk  returning,  matter  may  be  forming,  so 
still  continue  your  constant  fomenting,  examining  the 
bag  where  it  is  likely  to  break,  and  if  it  appears  ripe, 
open  with  a penknife  or  a lancet,  and  let  the  matter  out ; 
better  to  do  so  than  allow  it  to  break  of  itself;  then  foment 
twice  or  thrice  a day,  and  insert  a little  tow  smeared 
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with  the  digestive  ointment.  Again,  the  udder,  or  parts 
of  it,  may  keep  hard  or  indurated.  In  this  case  well  rub 
in  some  compound  soap  liniment,  in  which  is  mixed 
tincture  of  iodine  in  the  proportion  of  4 oz.  of  the 
former  to  2 of  the  latter,  or  1 drachm  of  iodide  of 
potassium  to  1 oz.  of  lard.  The  teats  are  often  in 
such  cases  excoriated,  cracked,  and  a serous  discharge 
issues  from  the  sores.  After  fomenting  apply  sper- 
maceti ointment  1 oz.,  powdered  calamine  ( i.e . car- 
bonate of  zinc)  1 drachm  ; mix  and  smear  on  the  sores. 
We  need  not  add  how  requisite  it  is  in  endeavouring,  but 
gently — well  lubricating  the  hands  with  cream  or  lard — 
to  draw  off  all  the  milk  that  can  be  possibly  got  in  the 
course  of  the  treatment. 

“In  cases  which  have  been  neglected,  the  parts  may 
become  gangrenous  or  mortified.  In  such  cases  remove 
with  the  knife  all  diseased  parts,  apply  a ligature  to  the 
vessels  to  stop  the  bleeding,  wash  often  with  chloride  of 
lime  dissolved  in  water,  and  apply  tincture  of  benzoine 
with  a feather;  continue  until  the  parts  get  well. 

“ Cows  that  have  once  had  inflammation  of  the  udder 
— unless  particular  attention  is  paid  to  them  before  or 
after  calving,  or  even  sudden  changes  of  the  weather 
from  warm  to  cold  rainy — are  very  liable  to  be  again 
attacked.  We  should  advise  all  such  not  to  be  put  t > 
the  bull,  but  ‘ dried,’  fattened,  and  sold  to  the  butcher, 
instead  of  being,  as  is  too  often  the  case,  got  in  pretty 
good  condition,  and  sent  to  the  fair  or  market,  to  be 
sold  as  in-calf  cows.  But  a proper  examination  of  the 
udder  would  detect  if  such  had  been  the  case.  A part 
of  the  udder  will  be  harder  than  others,  and  feel  colder; 
short,  hard  cords  or  lumps,  us  it  were,  will  be  felt ; but  the 
farmer  who  is  guided  or  ruled  by  these  simple  instruc- 
tions in  this  and  other  diseases,  as  preventives,  will 
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Beldom  or  ever  be  plagued  with  these  diseases  in  their 
alarming  stages. 

O o 

“ Wounds  in  the  udder  are  often  caused  by  the  horns 
of  others,  or  in  getting  over  the  fences.  Keep  the 
parts  clean  by  fomentations  ; apply  digestive  ointment 
if  deep;  if  superficial,  tinct.  benzoine,  however  simple; 
if  the  cow  has  been  raking  much  about,  never  omit  a 
dose  of  purgiug  medicine. 

“ W e shall  now  make  a few  remarks  on  tho 
« UTERUS,  i.e.  WOMB. 

“ It  sometimes  happens  that  in  the  violent  strain* 
ing  to  expel  the  calf  the  womb  is  shortly  after  ex- 
pelled, or  as  it  is  termed,  inversion  of  the  womb  is 
brought  about ; or,  vulgarly,  the  calf  bed  is  said  to 
be  fallen  down.  In  such  a case  a skilful  practitioner 
should  at  once  be  sent  for  ; but  a few  hints  may,  never- 
theless, not  be  amiss.  In  the  first  place,  have  two  men 
to  support  the  womb  with  a large  towel  or  sheet ; next, 
carefully  clean  away  all  dirt,  and  remove  the  after-birth 
or  placenta,  if  still  adhering,  carefully  and  gently. 
After  you  have  it  all  nicely  cleaned,  raise  the  cow’s 
hind  parts  by  placing  plenty  of  straw,  or  what  is  better, 
dry  manure,  under  the  feet,  until  you  have  her  consi- 
derably higher  behind  than  before,  the  assistants  all 
the  while  supporting  the  womb.  They  will  then  raise 
it  up  on  a level  with  the  bearing;  first  have  the  hands 
■well  greased,  and  then  endeavour  with  the  palms  of  the 
hands  to  force  it  back;  or  forcing  firmly  but  gently  with 
one  hand,  keeping  the  other  as  a support  behind,  at  the 
same  time  pressing.  The  cow  should  be  firmly  held  by 
the  nose  and  horn  ; it  keeps  her  quiet,  and  prevents  her 


130 


OUTLINES  OF  MODERN  FARMING. 


straining  so  much.*  After  its  return  make  a temporary 
truss  with  the  sheet,  by  placing  a girth  round  her  neck  in 
the  form  of  a collar,  one  end  of  the  sheet  tied  to  it  along 
the  back,  the  other  under  the  belly.  An  assistant  should 
in  the  meantime  be  pressing  the  tail  hard  down  with  a 
cloth  under,  as  it  is  very  apt  to  return  ; next  bleed,  and 
rather  largely.  Give  no  other  food  but  bran  mashes.  In 
the  course  of  twenty-four  hours,  give  a dose  of  physic  if 
the  bowels  seem  costive  ; in  fact  we  generally  administer 
it  after  the  bleeding ; but  then  we  always  have  a proper 
truss  for  the  purpose  applied  directly,  so  are  not  afraid 
of  any  after  straining.  To  allow  the  urine  and  fasces  to 
escape,  cut  afew  small  holes  in  the  sheet.  Sometimes,  after 
the  cow  has  calved  naturally  and  quietly,  the  placenta  or 
after-birth  is  retained.  There  is  nothing  in  such  a case 
to  feel  anxious  about.  If  there  should  be  any  feverish 
83rmptoms,  bleed  and  give  a strong  dose  of  purging 
medicine;  if  bleeding  is  not  required,  give  the  purging 
medicine,  and  nothing  else,  with  the  exception  of  the 
ginger.  If  retained  till  it  smells,  inject  gently  a little 
warm  water  in  which  some  chloride  of  lime  is  dissolved, 
and  when  she  strains  to  expel  the  injection,  gently  pull 
the  parts,  repeating  occasionally  until  expelled.  Keep 
the  bowels  open,  and  all  will  soon  be  well. 

“ One  would  think  that  inflammation  of  the  womb, 
and  that  of  a violent  character,  would  be  apt  to  set  in 
after  such  mishaps,  but  seldom  is  such  the  case,  no 
doubt  from  the  treatment  at  the  time  acting  as  a pre- 
ventive ; but  where  parturition  has  been  difficult,  or 

* “If  the  straining  continue  severely,  you  might  give  tincture  of 
opium  2 oz,  or  powdered)  opium  2 drachms  : but  in  all  cases  we  have 
attended,  and  they  have  been  numerous,  we  found  the  bleeding  all  suffi- 
cient. Laceration  or  rupture  may  sometimes  take  place  ; in  such  cases 
the  practitioner  must  be  called  in.  However,  if  you  can  return  it,  do  so. 
Apply  no  stitches,  bleed  and  phy sic  well,  and  give  sedatives. 
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the  animal  has  been  too  early  exposed  to  cold  wet 
weather,  and,  as  is  too  often  the  case,  where  those 
abominable  so-called  ‘comforting  drinks’  have  been 
given,  inflammation  often  takes  place,  perhaps  about  a 
week  after  calving.  The  symptoms  are  severe  strain- 
ing, as  if  calving,  at  intervals;  seLlom  lying  down, 
or  if  lying  down,  straining,  and  quickly  up  again. 
If  you  loose  her  she  is  disinclined  to  come  out  or  turn 
round,  staring,  coat  or  hair  standing  up,  with  rough 
feel ; pulse  much  quickened  ; respiration  hurried  ; rumi- 
nation suspended ; lifting  up  the  hind  legs,  first  one, 
then  the  other  ; much  pain  on  pressing  the  flank,  and 
causing  straining;  bowels  costive;  urinary  discharge 
natural,  but  at  times  a straining  after ; muzzle  hot  and 
dry  ; roots  of  ears  and  horns  hot. 

“Treatment:  — Bleeding,  and  largely.  Physic,  re- 
peating till  the  bowels  are  opened  ; sedatives,  with  the 
addition  of  extract  of  belladonna,  2 drachms,  acetated 
liquor  of  ammonia  ( i.e . mindererus  spirit)  2 to  4 oz., 
and  apply  a large  mustard  cataplasm.  Well  rub  in 
from  the  spine  right  down  the  side — right,  or  off  side. 
When  the  bowels  are  well  opened,  continue  the  seda- 
tives for  some  days  dissolved  in  chamomile  tea  until  all 
feverish  symptoms  disappear.  Diet — boiled  food,  lin- 
seed, bran  mash,  keeping  the  state  of  the  bowels  in 
view,  and  be  careful  not  to  turn  the  animal  out  too  soon 
in  cold  or  wet. 

“We  shall  now  make  a few  remarks  on 
“SKIN  DISEASES. 

“ Mange. — The  symptoms  are  so  well  known  we  need 
not  describe  them.  After  the  bowels  are  well  opened, 
give  daily  for  some  days  the  following — 
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Sulphur  . ...  2 onnee*. 

Nitre 4 drachma. 

Antimonial  powder  . . . .2  „ 

Dissolved  in  gruel. 

Then  well  rub  in  with  a soflish  brush — 

Linseed  oil 1 pint. 

Sulphur £ pound. 

Oil  of  tar  . . . . , .1  pint. 

Turpentine  ....<.  4 ounces. 

In  the  course  of  two  days  well  wash  with  soft  soap 
and  warm  water.  If  not  thoroughly  cured,  repeat  the 
dressing.  This  will  answer  also  for  the  horse,  and  for 
the  foot-rot  in  sheep. 

“ Lousiness  is  often  the  accompaniment  of  poverty. 
Liberal  feeding  will  often  cause  the  disappearance  of  the 
disgusting  insects  ; if  not,  a good  dressing  with  any 
kind  of  oil,  and  then  washing  as  above.  The  above 
is  also,  in  most  cases,  the  forerunner  of  mange.  In 
cases  where  they  are  very  annoying  to  the  animal,  with 
much  rubbing,  you  may  treat  externally  as  for  mange, 
and  with  liberal  good  feeding. 

“ Foul  in  the  foot  generally  arises  from  the  irritation 
of  hard  substances,  such  as  gravel  or  stones  getting 
lodged  between  the  cloots,  or  from  treacling  on  shaip 
stumps  of  wood,  nails,  &c.  A foul  in  the  foot,  when 
neglected,  becomes  very  formidable  to  cure,  and  requires 
the  assistance  of  a skilful  practitioner.  When  the 
animal  is  perceived  lame,  however  slight,  have  her 
up,  well  wash  and  examine  the  parts,  apply  a poultice 
of  bran,  boiled  mashed  turnips.  If  the  case  is  simply 
excoriation  between  the  cloots,  apply  some  tincture,  as 
benzoine,  aloes,  or  myrrh,  and  then  bind  up  with  hot 
tar  and  tow  ; if  the  disease  has  got  deep  seated,  all 
loose  horn  must  be  cut  away,  the  diseased  parts  freely 
exposed,  and  to  any  fungous  or  cancerous  parts  freely 
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apply  the  butyrine  of  antimony  ; then  apply  hot  tar  and 
tow  as  above,  keeping  it  in  its  place  with  a bit  of  cloth 
in  which  are  two  holes  for  the  cloots  to  go  through; 
bring  the  ends  up,  and  tie  round  the  pastern.  A 
favourite  mixture  of  ours  in  such  cases,  and  of  specific 
efficacy,  is  from  Morton’s f Manual  of  Veterinary  Phar- 
macy/ as  follows : — 

* Corrosive  sublimate  ....  1 ounce. 

Spirit  of  salt 1 „ 

Spirits  of  wine,  rectified  . . . 7 „ 

Dissolve  the  sublimate  in  the  salt,  then  add  spirits.  Apply  the  tar  az 
above.’ 

“ In  neglected  cases  one’s  patience  is  sadly  tried;  but 
persevering  treatment,  poulticing,  freely  exposing  the 
diseased  parts  by  paring  away  the  horn,  and  dressing 
with  the  solution  to  keep  down  the  fungus,  &c.,  not 
forgetting  the  usual  dose  occasionally  of  purging 
medicine,  will  generally  work  a cure. 

“Bulls  are  very  subject  to  gonorrhoea,  i.e.  Bull 
Burn%  and  which  is  communicated  to  the  cow.  It  may 
arise  from  various  causes.  The  symptoms  are,  in  the 
bull,  swelling  and  inflammation  of  the  sheath,  with 
discharge  of  thin  blackish  or  purulent  matter  ; in  the 
cow,  swelling  and  inflammation  of  the  parts,  with  a 
similar  discharge. 

“ Treatment : — Physic,  and  if  the  animal  is  in  full 
condition,  or  much  irritation  existing,  bleed,  and  inject 
up  the  sheath,  and  in  vagina,  i.e.  shape,  the  following 
lotion  three  times  a day,  at  the  same  time  first  syringing 
with  some  hot  water  : — 

Sugar  of  lead 2 ounces. 

Sulphate  of  zinc 2 ,, 

Water  .....  .2  quarts. 

Or, 


Sulphate  of  copper 
Water 


K 


. 2 ounces. 
. 2 quarts. 
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In  neglected  cases  of  the  male  I have  had  to  lay  open 
the  sheath,  and  amputate  from  four  to  six  inches  of  the 
penis. 

“ In  concluding  these  hints  on  the  early  symptoms 
and  treatment  of  the  ordinary  diseases  of  cattle,  we  are 
quite  aware  as  to  their  imperfections,  in  not  being 
perhaps  more  elaborate  in  particularising  the  changing 
symptoms  and  various  treatments  required,  &c.  ; but 
these  are  points  that  must  be  gained  by  practice — they 
cannot  be  understood  thoroughly^  by  reading  of  itself 
alone,  without  being  aided  by  occular  demonstration. 
We  have,  however,  endeavoured  to  give  as  briefly,  and 
and  in  as  clear  a manner  as  possible,  what  may  be  called 
‘ a few  popular  hints/  likely  to  be  interesting  and  use- 
ful to  the  general  reader — hints  which  are  designed  to 
be  more  suggestive  than  exhaustive.” 

In  the  pages  of  the  Journal  of  the  Royal  Agricultural 
Society  of  England,  some  exceedingly  valuable  papers  are 
to  be  met  with,  on  the  diseases  and  what  may  be  called 
the  health-management  of  cattle ; those  by  Mr.  Bowly, 
Mr.  Wright,  Mr.  Bowick,  and  Major  McClintock  being 
specially  noteworthy.  We  prepared — of  the  papers  of 
these  authorities — a resume  for  a series  of  articles  in  the 
Journal  of  Agriculture ; and  this,  by  the  kind  permission 
of  the  proprietors,  we  are  enabled  to  reproduce  here,  and 
with  which  we  conclude  the  present  chapter. 

“ In  the  prevention  of  disease,  Mr.  Bowly  places 
great  stress  on  the  importance  of  securing  cleanliness. 
For  this  end  the  cattle  should  be — he  recommends — 
occasionally  scrubbed  with  a brush  made  of  whalebone, 
particularly  on  those  parts  beyond  the  reach  of  the 
animal’s  tongue.  Whatever  benefit  there  is  from  the 
animal  licking  itself,  as  here  hinted  at,  there  is  doubt- 
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less  a danger  arising  from  the  habit ; that  is,  in  cases 
where  this  is  the  only  means  allowed  for  securing  the 
cleanliness  of  the  animal.  At  certain  seasons,  and  in 
certain  conditions  of  health,  the  hair  comes  off  the 
animal’s  coat  in  great  abundance.  When  the  animal 
licks  itself,  this  is  taken  off  by  the  tongue,  and  much  of 
it  finds  its  way  to  the  stomach,  where  there  is  a chance 
of  its  ultimately  being  formed  into  hard,  indigestible 
pellets  of  hair.  Now,  this  may  be  prevented  by  brush- 
ing, in  the  way  Mr.  Bowly  recommends,  or  by  using 
the  curry-comb.  This  should  be  done  regularly,  and 
more  especially  and  carefully  at  the  periods  when  the 
cattle  are  casting  their  hair  ; at  which  time  an  unusual 
irritation  of  the  skin  prompts  the  animal  to  lick  itself 
with  greater  frequency  and  persistency  than  on  ordinary 
occasions.  By  carrying  on  brushing  this  irritation  is 
not  only  eased,  but  the  falling-off  hair  is  removed 
beyond  the  possibility  of  its  being  taken  up  by  the 
tongue  of  the  animal.  It  may  seem  a piece  of  over- 
refinement thus  to  brush  or  curry-comb  the  cattle,  but 
there  is  no  doubt  of  its  exceeding  utility  when  done 
properly  and  judiciously.  We  say  this,  because  in  this 
as  in  all  other  departments  of  work,  there  are  two  ways 
of  doing  the  work,  a right  wray  and  a wrong  way  ; and 
when  cattle  do  not  take  to  the  brushing  or  curry- 
combing  kindly,  it  is  because  it  is  not  properly  done. 
When  the  thing  is  done  roughly,  the  comb  being 
dug  in  with  savage  energy,  or  brought  smartly  and 
frequently  in  contact  with  bones  and  projecting  joints, 
it  is  no  wonder  that  the  animal  becomes  restive,  and 
shows,  by  unequivocal  signs,  that  it  disapproves  of  the 
rough  and  painful  process;  but  let  the  ‘spiriting  be 
done  gently,’  and  then  see  how  pleasantly  and  grate- 
fully the  animal  receives  the  combing  or  brushing. 
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We  say  gratefully,  for  it  is  quite  impossible  to  mistake 
the  pleasing  evidences  of  gratitude  given  by  an  animal 
kindly  treated.  Those  who  are  harsh,  if  not  positively 
cruel  to  their  animals,  little  know  the  loss  they  sustain 
by  it,  a loss  which  tells  more  than  one  way. 

“ When  young  animals  are  troubled  with  lice,  a 
nuisance  to  which  they  are  often  subjected,  the  lice 
should  be  destroyed  at  once.  Mr.  Bowly  finds  a strong 
decoction  of  tobacco  the  best  wash  to  use  for  this  purpose. 
Whenever  a slight  indisposition  shows  itself,  no  matter 
how  slight,  let  this  make  you,  as  Mr.  Bowly  remarks, 
‘ suspicious  of  evil ; * to  obviate  which,  lose  no  time  in 
giving  the  animal  a drench.  This,  when  composed  of 
1 lb.  of  salts,  with  1 oz.  each  of  ginger  and  nitre,  is 
found  to  be  effective  in  restoring  the  animal  to  health. 

“ The  disorders  or  diseases  to  which  young  cattle  are 
subject  should  be  attended  to  at  once.  The  first  malady 
to  which  a calf  is  liable  is  1 scour ; ’ this  generally 
comes  on  when  it  is  two  or  three  days  old,  and  is  caused 
by  too  great  acidity  in  the  stomach.  A post-mortem 
examination  of  a calf  which  has  died  from  this  disease 
will  show  the  curdled  milk  in  the  stomach  in  the  form 
of  a hard  mass,  so  hard  in  some  instances  that  a 
knife  will  scarcely  cut  it.  Now,  unless  this  hardened 
curdle  of  the  milk  is  prevented,  or  when  formed,  acted 
upon  by  the  alkalies  and  other  medicines,  death  will 
speedily  ensue.  Mr.  Bowly  has  restored  calves  suffering 
from  this  complaint  by  administering  a dose  of  mag- 
nesia and  rhubarb,  of  each  a teaspoonful,  and  along 
with  20  grains  of  grey  powder;  the  dose  to  be  repeated 
every  six  hours.  Prevention  is,  however,  says  Mr. 
Bowly,  better  than  cure,  in  this  as  in  other  affections ; 
and  to  prevent,  he  is  in  the  habit  of  giving  to  each  calf, 
as  soon  as  it  is  dropped,  and  before  sucking  the  cow,  a 
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dose  composed  of  rhubarb,  magnesia,  and  castor  oil,  of 
each  a teaspoonful ; this  is  repeated  if  necessary.  At 
the  same  time  a common  cleansing  draught  is  given  to 
the  cow.  This  treatment  has  been  so  successful,  that 
since  adopted  Mr.  Bowly  has  not  lost  a single  calf. 
The  scour  frequently  attacks  calves  of  a more  advanced 
age.  It  is  generally  caused  by  cold.  If  taken  in  time, 
a dose  of  from  4 to  6 oz.  of  Epsom  salts,  £ oz.  of 
ginger,  and  the  same  of  nitre,  will  usually  cure  the 
complaint.  Mr.  Bowly  is  of  opinion  that  all  the  astrin- 
gent medicines  used  are  injurious  to  the  calves. 

“ Another  complaint  attacking  calves  is  called  the 
‘ husk/  from  the  constant  short  cough  accompanying  it.  It 
makes  its  appearance  in  the  autumn,  when  about  eight 
to  nine  months  old.  The  cause  of  this  complaint  are 
parasites,  or  small  worms,  which  attach  themselves  to  the 
windpipe,  and,  if  the  disease  is  allowed  to  run  on, 
ultimately  extend  to  the  lungs.  For  slight  attacks,  or 
for  attacks  in  the  first  stages,  a daily  application  of  tar 
to  the  noses  of  the  animals  affected,  by  raising  an  efflu- 
vium obnoxious  to  the  parasites,  acts  as  a sufficient 
cure.  Men  of  experience  say  that  the  most  certain  cure 
is  ‘ half  a teaspoonful  of  chopped  savin,  with  half  a pint 
of  strong  decoction  of  wormwood,  given  to  each  calf  for 
three  successive  mornings,  after  fasting  the  night ; then 
waiting  three  mornings,  then  repeating  this  treatment ; 
suspending  the  doses  again  for  the  same  time,  then 
giving  three  more,  making  in  the  whole  nine  doses.’ 
Mr.  Bowly  is  of  opinion  that  this  affection  is  often 
caused  by  the  calves  not  being  provided  with  sufficiently 
nutritious  food  after  they  are  weaned,  or  the  milk  diet 
is  discontinued  ; and  also  from  keeping  too  many 
together,  as  he  has  found  large  herds  to  suffer  more  from 
husk  than  small  ones, 
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“A  serious  complaint  from  which  young  cattle  suffer 
is  the  ‘ murrain/  the  ‘ quarter  ill/  ‘ black  leg,  or  quarter/ 
for  by  all  these  names  is  it  known.  This  attacks  them 
in  the  spring,  when  about  eighteen  to  twenty  months 
old.  The  most  generally  received  cure,  or  rather  pre- 
ventive of  this  disease,  and  one  which  is  pretty  universally 
admitted  to  be  efficacious,  is  putting  a seton  through  the 
dewlap.  Mr.  Bowly  thinks  it  is  caused  by  stinting  the 
food  during  the  winter,  followed  by  a too  rapid  thriving 
on  being  put  to  grass.  Ho  is  of  opinion  that,  as  the 
malady  thus  proceeds  from  a fulness  of  blood,  aperient 
medicines  given  at  intervals  during  the  spring  will 
prove  of  advantage. 

“ Such  is  the  general  treatment,  by  following  which 
Mr.  Bowly  has  secured  in  his  herd,  to  a remarkable 
degree,  ‘regular  fecundity  and  successful  gestation;  ’ so 
much  so,  that  during  a practice  of  twenty-two  years, 
he  has  only  had  about  2 per  cent,  of  cows  which  did  not 
at  their  regular  time  safely  and  easily  calve.  He  has 
also  been  as  fortunate  in  getting  his  cows  to  prove  in 
calf  in  seasonable  time  ; and  on  this  point  he  draws 
attention  to  a remedy  which  is  said  to  be  certain  to 
secure  the  conception  of  a cow.  Although  having  the 
knowledge  of  this  for  nearly  twenty  years,  Mr.  Bowly 
never  had  occasion  to  put  it  into  practice  till  last  year 
(1857),  and  he  thus  describes  it:  ‘It  consists  in  remov- 
ing the  clitoris  from  the  vulva,  which  may  either  be 
done  with  caustic  or  the  knife;  the  latter  was  used  in 
t his  case.  The  cow  operated  on  produced  twins  in  Julv, 
1856,  and  was  served  by  tho  bull  within  the  usual 
time,  but  did  not  stand;  aud  became  what  is  called  a 
“ perpetual  buller  ;”  that  is,  always  in  a state  to  take  the 
bull,  which  is  generally  considered  a most  hopeless  case, 
bho  is  u very  favourite  cow,  and  I was  unwilling  to 


DISEASES  OF  FATTING  CATTLE  AND  COWS.  139 


subject  her  to  what  I supposed  would  be  considerable 
suffering,  therefore  I delayed  the  operation  till  last  July, 
and  was  glad  to  find  that  it  caused  little  pain  or  incon- 
venience. It  was  performed  immediately  after  the  cow 
had  been  served  by  the  bull.  She  took  the  bull  again 
in  three  weeks,  and  has  since  produced  a heifer  calf  at 
the  proper  time.  I gained  my  information  on  this  sub- 
ject from  the  late  Mr.  Pegler,  of  Stow-on-the-Wold,  a 
man  of  great  experience  and  judgment  in  all  agricul- 
tural matters ; and  he  observed  it  in  practice  during 
an  agricultural  tour  in  Ireland,  where  it  was  considered 
certain  to  produce  the  desired  effect.  If  it  can  be  fully 
relied  on  (and  this  case  of  my  own  is  so  far  confirmatory), 
it  is  of  great  value  to  the  breeder.’  While  detailing 
the  treatment  which  he  has  found  to  secure  successful 
gestation,  Mr.  Bowly  takes  up  the  consideration  of  the 
‘ causes  which  operate  adversely  to  regular  fecundity 
and  successful  gestation  in  particular  seasons.’  To  trace 
or  point  out  these  causes,  Mr.  Bowly  admits  to  be  ex- 
ceedingly difficult,  arising  chiefly  from  the  state  of  the 
atmosphere,  an  element  so  uncertain  in  its  effects,  and 
so  disturbing  in  its  operation,  and  which,  although  in 
many  cases  undoubtedly  affecting  the  health  of  the 
stock,  is  so  very  occult,  that  we  can  do  little  either  in 
discovering  them,  or  in  providing  against  its  effects. 
Mr.  Bowly,  however,  at  the  same  time,  inclines  to  the 
opinion,  that  many  disasters  are  attributed  to  the  in- 
fluence of  the  season  which  are,  in  point  of  fact,  owing 
entirely,  or  at  least  mainly,  to  the  carelessness  or  the 
oversight  of  the  breeder.  Mr.  Bowly  does  not  think  that 
abortion  is  contagious  in  the  strictly  medical  sense  of 
the  term  ; but  is  at  one  with  Mr.  Wright,  whose  opinion 
on  this  subject  we  have  already  given,  that  a 'nervous 
sympathy’  exisls  between  cows,  which  causes  others  to 
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lie  influenced  by  one  which  may  have  happened  to  slip 
her  calf.  He  therefore  recommends  that  in  this  case  the 
cow  having  the  misfortune  should  be  separated  at  once 
from  the  rest  of  the  herd. 

“ To  secure  all  the  certainty  and  regularity  so  desi- 
rable in  a herd  of  breeding  cattle,  Mr.  Bowly  believes 
that  much  may  be  done  by  following  the  treatment  he 
has  detailed ; and  he  is  confirmed  in  this  belief,  from 
observing  and  hearing  of  the  results  of  different  treat- 
ment in  other  herds.  At  the  same  time,  he  is  not 
unaware  that  there  are  undoubtedly  bad  seasons  for 
herds,  just  as  there  are  bad  ones  for  flocks ; and  that, 
moreover,  there  is  in  some  seasons  a predominance  of 
one  sex  over  the  other  ; noticing  a case  recorded  by 
the  observant  author  of  the  ‘ Journal  of  a Naturalist,’ 
where  in  a very  large  district,  ‘ many  miles  around,’ 
scarcely  was  a single  female  calf  born  in  the  year. 
Mr.  Bowly  alludes  to  this,  and  analogous  cases,  as 
remarkable  facts  of  interest  and  importance  to  breeders 
of  cattle,  but  which,  so  far  as  his  judgment  goes, 
cannot  be  prevented  or  provided  against  by  anjr  means 
which  he  has  not  detailed. 

“ If  Mr.  Bowly’s  mode  of  treatment  involves  the  use 
of  medicine  as  a preventive  in  more  cases  than  one,  and 
administered  with  regularity,  Mr.  Wright’s  mode  is  as 
remarkable  for  involving,  or  rather  dispensing  with  the 
use  of  it  at  all ; or  at  all  events  in  very  rare  cases.  ‘ I 
have/  he  says,  ‘almost  abandoned  the  use  of  physic 
after  a cow  has  calved  as  uncalled  for,  unless  there  are 
unhealthy  symptoms ; for  the  less  nature  is  tampered 
with  the  better,  so  long  as  its  processes  go  forward 
regularly.’  During  the  summer,  and  while  the  cattle 
are  out  grazing,  they  are  not  so  liable  to  constipation 
or  indigestion  as  when  confined  to  the  house  or 
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under  shelter,  when  dry  food  is  the  chief  aliment,  and 
straw  forms  no  small  proportion  of  it.  For  winter 
feeding  we  have  found  that  the  addition  of  a little  oil- 
cake every  day  to  their  food  keeps  the  bowels  regular. 
Failing  oil-cuke,  and  if  a supply  of  cabbages  is  obtain- 
able, a good  feed  daily  of  this  vegetable  we  have  found 
of  excellent  use  in  keeping  the  bowels  open  to  a heulthy 
degree.  Bran  or  malt-combs  also  mixed  in  thin  cut 
hay,  and  the  whole  well  steamed,  we  have  also  found 
beneficial  in  this  way.  But  to  return  to  Mr.  Wright’s 
remarks  on  diseases.  * When  any  symptoms  of  fever 
appear,  it  will  be  found,’  he  remarks,  ‘ that  a dose  of 
^ lb.  of  coarse  Epsom  salts,  with  1 lb.  of  treacle,  and  a 
tablespoonful  of  ginger,  is  a safe  and  useful  medicine, 
and  may  be  repeated  after  a day’s  interval,  as  a simple 
and  generally  efficacious  remedy.  A watchful  eye  in  the 
herdsman  will  often  discover  an  ailment,  which,  if  nipped 
in  the  bud,  prevents  the  commencement  or  spread  of 
disease.  And  although  I by  no  means  wish  to  convey 
the  idea  that  this  is  a “cure-all,”  or  that  the  services  of 
the  intelligent  practitioner  may  be  altogether  dispensed 
with,  yet  much  may  be  done  to  make  his  visits  less 
frequent  than  they  otherwise  would  be.  As  regards 
diet,  I may  say  that  I have  tried  almost  every  known 
“food  for  cattle” — excepting  indeed  those  kinds  so  often 
advertised  under  this  especial  title,  which  I always 
studiously  avoid — and  I have  judged  for  myself  upon 
the  relative  qualities  of  the  different  articles  used,  such 
as  locust  beans,  maize,  pulse,  corn,  and  cake.’  Upon 
the  subject  of  oil-cake  as  food,  Mr.  Wright  has  much 
to  say,  which  may  be  resolved  into  this,  that  it  is  of 
essential  importance  to  have  pure  oil-cake,  free  from 
adulterating  materials,  and  that  he  should  secure  this 
purity  if  he  can.  We  are,  however,  inclined  to  think. 
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that  in  view  of  the  numerous  snares  by  which  the 
purchaser  of  pure  oil-cake  is  beset — and  that  with  the 
mixture  of  the  seeds  of  wild  rape,  of  chadock,  of  dodder, 
of  millet,  and  of  willow-weed,  all  so  unscrupulously 
used  by  makers — he  has  so  little  chance  of  securing  this 
purity,  that  he  will  be  a saver  in  the  long  run  if  he 
grows  or  purchases  the  seed  himself,  using  it  in  the  shape 
of  a mucilage. 

“ For  scour , and  other  ailments  which  calves  are  liable 
to,  Mr.  Bowick  expresses  his  high  opinion  of  the  value 
of  Day's  Gaseous  Fluid!  Since  using  this  he  has  not 
lost  a single  calf,  neither  can  he  refer  to  a calf  having 
had  an  attack  of  scouring  which  continued  a couple  of 
hours,  nor  to  one  instance  of  the  succeeding  meal  being 
refused,  however  much  may  have  been  the  loss  of  appe- 
tite previously.  Mr.  Bowick’s  remarks  on  this  disease 
and  its  cure,  as  sent  to  Bell's  Weeldy  Messenger,  may 
here  be  useful  to  the  reader. 

“ ‘Remedies,’  says  Mr.  Bowick,  ‘for  the  above  ail- 
ment are  often  local  and  empirical ; it  is  far  better  to 
treat  it  constitutionally.  In  short,  “ remove  the  cause 
and  the  effect  will  cease.”  But  unfortunately  several 
details  are  warning  from  which  to  form  a judgment,  or 
make  a profitable  suggestion.  Diarrhoea  in  calves  may, 
and  often  does,  arise  from  very  diverse,  and  frequently 
what  may  be  called  trivial  causes.  These  causes,  as 
operating  on  the  little  animal,  are  either  external  or 
internal.  If  the  former,  we  should  be  disposed  closely 
to  examine  the  feeding  of  the  cows,  and  to  put  a few 
queries  respecting  the  same.  For  instance,  are  the 
mangolds  carefully  cleaned  ? Adhering  soil  tends  to 
6COur  the  cowrs  in  a moderate  degree,  and  of  course  the 
notion  is  much  more  serious  on  the  calf.  It  so  happens 
that  the  complaint  from  which  “ An  Old  Subscriber  ” 
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Buffers,  has  this  season  been  particularly  prevalent  from 
the  very  fact  indicated.  The  small  mangold  roots  of 
1860  have  been  much  more  difficult  to  clean,  and  have 
consequently  carried  more  soil  with  them  to  the  feeding 
troughs,  than  in  the  average  of  seasons.  Their  use 
should  cease  entirely  with  those  cows  that  are  suckling, 
unless  this  has  been  already  done.  Again,  is  the  cake 
a genuine  article  ? How  has  it  affected  the  fatting 
beasts  ? Is  there  no  irritant  contained  in  it  ? And 
what  kind  of  meal  is  referred  to,  that  of  barley  or  beans  P 
We  should  very  heartily  urge  the  use  of  the  latter  in 
preference  to  the  former  for  nursing  cows.  Again,  do 
the  calves  suck  their  own  mothers  ? A mistake  is  often 
committed  in  putting  a young  calf  to  a cow  which  has 
been  some  months  in  milk.  This  should  not  be  done 
before  the  calf  is  a fortnight  old,  and  even  then  with 
much  caution.  As  to  external  causes  of  diarrhoea,  a 
close,  ill-ventilated,  dirty,  or  damp  calf-house,  may  be 
reckoned  the  chief.  The  owner  would  do  well  to  have 
the  house  carefully  examined ; wash  it  out,  and  then 
try  the  floor  with  a pocket  level.  If  the  fall  is  less 
than  one  inch  to  the  yard,  the  bricklayer  must  be  had 
to  remedy  the  defect.  Calves  void  a large  quantity  of 
urine  in  proportion  to  their  size,  and  ample  provision 
must  be  made  for  carrying  it  off'  freely.  Let  them  also 
be  well  littered  down  twice  a-day,  with  wheat  straw, 
the  boltens  cut  through  the  middle,  and  the  straw 
shaken  up  together.  Encourage  them  to  eat  a little 
sweet  green  hay  from  a rick  before  them,  and  also  a 
few  sliced  roots  as  soon  as  they  take  to  them. 

“ ‘But,  for  immediate  action,  if  the  scourge  still  con- 
tinues. Watch  the  premonitory  symptoms,  feverishness, 
and  refusal  of  food.  Remove  the  affected  animal  to  a 
warm  place,  and  tie  a cloth  round  the  body,  which  will 
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tend  to  keep  up  the  vital  powers.  Give  a dose  of  2 o*. 
of  castor-oil,  with  half  a teaspoonful  of  ground  ginger, 
and  a whisked  egg.  This  will  remove  the  offending  or 
irritating  matter  ; and  then  follow  up  with  the  free  use 
of  “ Day’s  Gaseous  Fluid,”  according  to  directions  on 
the  bottle.  Or,  if  castor-oil  is  not  at  hand,  give  about 
8 oz.  of  common  salt,  in  a little  wbeaten  flour  gruel. 
And  if  the  bowels  still  continue  relaxed,  and  the 
evacuations  too  watery,  the  calf  must  be  drenched 
twice  a day  with  well  boiled  and  thickened  wheaten 
gruel.  But  do  not  continue  its  use  longer  than  is 
needful.  It  is  well  that  nature  be  allowed  to  help 
herself  a little.  Before  returning  the  animal  to  the 
calf-house,  let  the  house  be  wTell  flushed  out  and  washed 
down  with  water,  containing  an  ounce  to  the  gallon  of 
chloride  of  lime.  This  will  remove  any  offensive  taint 
or  smell — a precaution  very  essential  for  the  well-being 
of  calves.  In  conclusion,  be  not  persuaded  to  employ 
strong  astringent  medicines ; and  do  not  rest  satisfied 
with  rearing  less  than  every  calf  which  is  in  a sound 
healthy  condition  at  birth.’ 

“ Major  McClintock,  in  his  prize  essay  on  rearing 
calves,  gives  brief  remarks  on  the  diseases  of  calves,  to 
which  we  deem  it  useful  here  to  draw  attention.  On  the 
disease  of  scour,  referred  to  in  the  above,  he  states,  that 
so  long  as  we  observe  the  calf  playful  and  lively,  and 
taking  its  milk  freely,  we  need  not  be  alarmed  at  its 
evacuations.  Most  practitioners  recommend  a mild  pur- 
gative, in  the  first  instance,  to  remove  the  acidity  and 
irritation  of  the  bowels,  after  which  the  simple  doses  of 
from  \ to  | oz.  of  tincture  of  rhubarb,  with  an  equal 
quantity  of  water.  On  the  appearance  of  looseness  of 
the  bowels,  Major  McClintock  at  once  reduces  the 
quautity  of  milk,  und  keeps  the  animal  warm  and  quiet; 
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and  gives  an.  astringent  drink  of  starch,  laudanum 
1 drachm,  ginger  drachm.  Should  the  disease 
continue,  and  assume  a threatening  appearance,  or  the 
evacuations  be  white  and  tinged  with  blood,  5 grains  of 
sulphate  of  copper,  and  2 of  opium,  given  four  limes 
a day,  will  be  found  an  excellent  remedy.  Major 
McClintock  states  that  he  finds  the  matter  evacuated 
irritates  the  anus  very  much  ; and  that  by  keeping  this 
clean,  by  spunging  with  warm  water,  the  irritation  is 
greatly  relieved. 

“ On  the  subject  of  navel  ill,  the  same  authority  has 
also  some  remarks.  The  examination  of  the  naval 
string,  after  the  calf  is  dropped,  is  the  first  care  of  the 
attendant,  who  should  not  be  satisfied  if  it  has  a raw  and 
sore  appearance,  or  if  blood  drops  from  it.  Mr.  Youatt 
gives  the  following  advice,  which  is  quoted  by  Major 
McClintock  : ‘ A ligature  should  be  passed  close  round 
it,  but,  if  it  can  be  avoided,  not  too  close  to  the  belly. 
Possibly  the  spot  at  which  the  division  took  place  may 
be  more  than  usually  sore.  A pledget  of  tow,  well 
wetted  with  Friar’s  balsam,  should  be  placed  over  it, 
confined  with  a bandage,  and  changed  morning  and 
night ; but  the  caustic  applications  that  are  so  frequently 
resorted  to  should  be  avoided.  Fomentation  in  the  part 
in  order  to  disperse  the  tumour,  the  opening  of  it  with 
a lancet  if  it  evidently  points,  and  the  administration 
of  two  or  three  ounce  doses  of  castor-oil,  made  into  an 
emulsion  by  means  of  an  egg,  will  constitute  the  first 
treatment;  but  if,  when  the  inflammation  abates,  ex- 
treme weakness  should  come  on,  as  is  too  often  the 
case,  gentian  and  laudanum,  with  perhaps  a small 
quantity  of  port  wine,  should  be  administered.’ 

“ The  hoose,  or  catarrh , is  a disease  to  which  calves  are 
very  liable.  Great  care  should  be  taken  to  prevent 
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this  disease  breaking-out,  as  it  runs  its  course  even 
quicker  than  with  grown-up  cattle,  and  occasionally 
assumes  an  epidemic  type.  It  is  usually  most  prevalent 
in  the  spring  and  autumn,  doubtless  from  the  extreme* 
of  temperature  met  with  at  those  periods.  A uniform 
temperature  in  the  calf-houses,  good  food,  careful 
cleaning,  and  efficient  ventilation,  are  the  best  preven- 
tives ; the  converse  of  this  state  of  matters,  the  most 
prevalent  cause  of  disease.  The  first  cough  heard 
should  be  the  signal  for  the  display  of  unceasing 
vigilance  on  the  part  of  the  attendant.  Cows  are  too 
often  allowed  to  cough  from  week  to  week,  till  the 
disease  reaches  the  chest,  affects  the  lungs,  and  lays  the 
foundation  for  a consumption,  generally  fatal.  Youatt 
points  out,  very  briefly  and  very  plainly,  how  the  con- 
dition of  the  animal  may  be  ascertained,  and  how  it 
should  be  treated  if  under  the  disease: — 

“ ‘ Let  the  animal  be  taken  up  and  examined.  Does 
she  feed  as  well  as  ever  ? Does  the  dew  stand  upon 
her  muzzle?  Are  her  flanks  perfectly  quiet?  Then 
one  or  two  nights’’  housing,  and  a mash  or  two,  or  a 
dose  of  physic,  may  set  all  right.  But  if  on  examina- 
tion the  muzzle  is  a little  dry,  and  the  root  of  the  horn 
hot,  and  she  heaves  (although  not  much)  at  the  flanks, 
and  the  coat  is  not  so  sleek  as  usual,  and  she  is  a little 
off  her  feed,  let  her  be  bled.  Experience  will  teach  the 
farmer  that  these  chest  affections  in  cattle  often,  and 
speedily,  assume  a highly  inflammable  character,  and 
that  they  must  be  conquered  at  first  or  not  at  all.’ 

“ Major  McClintock  states  that  he  has  found,  in  the 
first  stage  of  common  catarrh  or  cold,  a little  nitre 
given  at  night  in  a bran-mash  have  an  excellent  effect. 
This  is  very  useful  in  allaying  inflammatory  symptoms, 
and  in  acting  mildly  on  the  kidneys ; 2 drachms  will  be 
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sufficient  for  an  ordinary  calf.  Wo  may  mention  hero 
that,  as  a medicine  for  cows  and  culves  ‘out  of  sorts’ 
— a phrase  which  indicates  sufficiently  symptoms  which, 
not  attended  to,  may  go  on  to  serious  diseases — we  have 
found  nitre,  common  Epsom  salts,  ginger,  and  sulphur 
most  excellent.  We  have  removed  speedily,  not  only 
symptoms,  but  alarming  ones,  by  the  timely  admin- 
istration of  this  useful  medicine.  Where  nitro.  or 
sulphur  is  administered,  it  is  necessary  to  keep  the 
animal  well  sheltered  and  warm,  as  there  is  an  in- 
creased liability,  under  their  action,  to  catch  cold. 
If  the  cough  should  not  yield  to  a few  doses  of  this 
simple  kind,  tartar  emetic  and  digitalis  should,  says 
Major  McClintock,  be  added ; these,  he  states,  are 
most  valuable  medicines  where  fever  is  present.  A 
most  severe  case  of  inflammation  was  most  successfully 
combated  by  the  administration  of  frequent  but  small 
doses  of  these  medicines,  without  having  recourse  to 
bleeding. 

“ Of  quarter  ill,  black  quarter , joint  murrain , for  by  all 
these  and  other  names  is  the  disease  which  they  indicate 
called,  Major  McClintock  has  some  remarks.  Inflam- 
matory fever  would,  according  to  this  authority,  best 
describe  the  malady.  So  sudden  are  its  visitations, 
that  the  beast  in  perfect  health  to-day  may  be  found 
drooping  and  out  of  sorts  to-morrow.  The  fever  it 
suffers  is  indicated  by  the  heated  breath,  the  heaving 
flank,  the  dry  muzzle,  quick  pulse,  and  anxious,  dis- 
turbed, and  uneasy  looks.  A languor  attacks  and  bears 
down  the  energies  of  the  poor  animal ; it  objects  to 
move  ; and  if  made  to  do  so  the  gait  is  unsteady,  par- 
ticularly in  the  hind-quarters,  and  the  distress  of  the 
animal  finds  a vent  in  painful  moaning  and  laborious 
breathing.  But  as  the  disease  progresses  uneasiness 
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increases,  and  a constant  shifting  of  posture  or  position 
shows  how  difficult  it  is  for  ease  to  be  obtained.  This 
ends  in  an  apparent  unconsciousness  of  surrounding 
objects  ; weakness  in  the  extreme  gradually  comes  on, 
till  ability  no  longer  seconds  the  desire  to  rise  and  be 
restless ; and  at  last  the  struggle  is  over.  The  worst 
sign  in  an  animal  taken  with  this  disease,  is  a tender- 
ness in  the  back  and  loins,  along  with  swelling,  and 
which  yields  to  the  least  touch.  When  these  signs  are 
observable  it  may  be  feared  that  decomposition  has  set 
in.  Ulcers  may  appear  in  different  parts  of  the  body, 
particularly  in  the  mouth ; the  urine  is  discoloured, 
dark,  and  may  be  bloody.  In  the  treatment  of  this 
disease,  the  animal  is  first  to  be  housed  and  bled. 
Bleeding,  however,  in  the  general  treatment  of  cattle, 
Major  McClintock  objects  to.  After  the  bleeding  a 
purge  of  Epsom  salts  should  be  given,  and  repeated  if 
necessary.  Careful  watching  at  this  stage  of  the  treat- 
ment is  indispensable,  so  that  the  least  change  can  be 
noted  by  the  attendant.  If  the  change  is  favour- 
able, doses  of  digitalis,  tartar  emetic,  and  nitre  should 
be  administered  twice  or  thrice  a day.  Hot  water 
fomentations  should  be  used  for  swellings  of  joints, 
and  a liniment  be  used  for  rubbing  them  ; this  lini- 
ment being  composed  of  equal  parts  of  camphorated 
spirits  of  wine,  spirit  of  hartshorn,  and  turpentine. 
As  a disinfectant,  the  ulcers,  if  any,  should  be  washed 
with  chloride  of  lime  in  solution  several  times  a-dav  ; 
^ oz.  of  the  chloride  of  lime  to  a quart  of  water  will 
make  a good  disinfectant  lotion.  Mujor  McClintock  is 
disposed  to  attribute  his  immunity  from  loss  by  quarter- 
ill  to  proper  feeding  and  housing,  and  to  the  use  of  a 
seton,  which  he  puts  through  the  calf’s  dewlap  towards 
the' end  of  January.  The  use  of  oil-cake  is  valuable  in 
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keeping  the  bowels  regular.  With  reference  to  the 
placing  of  a seton  in  the  dewlap,  Major  McClintock 
believes  that  the  plan  is  an  important  one,  and  all  the 
more  necessary  to  be  attended  to  the  higher  the  animal 
is  forced  in  feeding.  The  seton  is  passed  through  the 
loose  skin  of  the  chest,  care  being  taken  not  to  place  it 
too  far  down,  as  this  would  cause,  from  the  pain,  much 
inconvenience  to  the  animal  in  laying  down.  The  hair 
of  a cow’b  tail  twisted  to  the  thickness  of  a finger,  with 
a knot  at  one  end  and  a wooden  button  at  the  other, 
makes  a seton.  Before  inserting  it,  the  seton  should  be 
well  smeared  with  Venice  turpentine,  to  cause  it  to  act 
quickly.  The  seton  should  be  drawn  from  the  button 
to  the  knot,  or  vice  versa,  daily.  Black  hellebore  may 
also  be  used  as  a seton.  Mr.  Youatt,  has  some  excellent 
remarks  on  the  use  of  the  seton  which  maybe  useful  here. 
They  ‘ excite  inflammation  in  the  neighbourhood  of  the 
diseased  part,  and  thus  lessening  the  original  one,  and 
causing  a determination  of  blood,  to  a greater  or  less 
extent,  to  this  new  seat  of  irritation,  they  are  useful 
both  in  acute  and  chronic  inflammation  of  the  respi- 
ratory organs.  In  young  cattle  rapidly  thriving,  and 
placed  in  pasture  perhaps  a little  too  luxuriant,  perma- 
nent setons  are  highly  beneficial ; they  act  as  a salutary 
drain,  and  prevent  that  accumulation  of  the  circulating 
fluid  which  is  the  usual  cause  of  inflammatory  fever, 
and  other  fatal  complaints.’ 

“ Major  McClintock  concludes  his  valuable  essay,  by 
drawing  attention  to  the  importance  of  having  the 
stock-houses  properly  constructed,  so  as  to  secure  plenty 
of  light  and  fresh  air.  He  is  rather  an  advocate  for 
light  being  admitted  from  the  roof,  or  at  least  suf- 
fice ntly  high  to  prevent  the  animal  standing  at 

‘gaze,’  and  thus  getting  restless  and  uneasy.” 

L 
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CHAPTER  IT. 

DISEASES  OF  SHEEP. 

t There  is  no  department  connected  -with  the  practice  of 
stock  farming  so  little  understood  by  farmers  as  the 
diseases  of  sheep ; those  of  cattle  and  horses  are  com- 
paratively easily  understood.  At  any  rate,  the  symptoms 
the  latter  present  do  point  pretty  clearly  to  the  diseases 
the  animals  are  afflicted,  or  about  to  be  afflicted,  with. 
Not  so  with  sheep ; they  are  often  taken  suddenly  and 
seriously  ill,  and  offer  few  or  no  symptoms  by  which  the 
treatment  to  be  pursued  is  indicated.  There  are  a few, 
however,  which  are  comparatively  easily  known,  and 
comparatively  easily  treated.  To  these  we  shall  only 
direct  attention,  leaving  those  more  complicated  diseases 
for  other  and  more  elaborate  treatises  to  discuss  and 
decide. 

Diarrhoea  is  usually  caused  in  lambs  in  consequence 
of  a change  of  food  from  the  grass  to  the  winter 
turnips.  It  is  also  caused  by  giving  them  too  succulent 
food  after  weaning.  The  first  thing  to  be  attended  to, 
if  the  disease  is  observed  in  its  first  stage,  is  to  keep 
the  animal  upon  warmer  or  drier  food  ; if  it  has  run 
for  some  time,  the  animals  should  be  taken  up  to  shed 
or  shelter,  kept  warm,  supplied  with  dry  food,  have 
their  bowels  well  cleansed  out  with  a dose  of  1 oz.  of 
castor-oil  in  a pint  of  gruel,  and  to  which,  if  the  animal 
is  much  pained,  20  drops  of  laudanum  should  be  added. 
The  following  is  a recipe  for  the  complaint : — 

“ 4 oz.  of  logwood,  1 drachm  of  the  extract  of  cate- 
chu, and  2 drachms  of  cinnamon,  mixed  with  3 pints 
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of  water,  boiled  for  a quarter  of  an  hour;  strain  it  off, 
then  add  60  drops  of  laudanum.  Give  half  a pint  night 
and  morning  as  long  as  the  flux  continues.” 

Dysentci'y  is  often  classed  with  diarrhoea,  but  good 
authorities  claim  the  two  diseases  to  be  essentially  dis- 
tinct. Dysenter}r  is  dangerous  from  the  commencement, 
whereas  diarrhoea  is  not  so,  and  may  be  often  easily 
checked.  The  following  remarks  by  Mr.  R.  Smith  on 
this  disease  will  be  useful : — 

“To  effect  a cure,  a reaction  or  perfect  change  in 
the  system  is  necessary,  and  may  be  best  produced  by 
exciting  the  action  of  the  skin.  To  effect  this  the 
animal  should  be  immersed  in  a tub  of  hot  water  for 
fifteen  minutes,  then  given  1 oz.  of  castor-oil,  with 
30  drops  of  laudanum,  in  a little  gruel,  taking  care 
that  the  animal  be  kept  warm  by  wrapping  and  placed 
in  a warm  shed.  As  the  animal  recovers,  give  gruel 
freely,  with  a more  moderate  dose  of  the  above.  When 
the  appetite  returns,  give  mixed  food,  such  as  hay  and 
vegetables.  During  this  disease  care  should  be  taken 
not  to  pull  the  wool,  as  it  frequently  falls  off.  A change 
of  pasture,  and  not  run  too  thick,  is  the  best  preventive. 
I have  also  found  either  of  the  following  receipts  to 
stay  its  ravages  when  given  in  time.  They  may  be 
adopted  when  parties  reject  the  hot  water  plan,  with 
equal  success  : — No.  1.  4 tablespoonfuls  of  common  salt, 
1 teaspoonful  of  turpentine,  mixed  with  a little  water, 
and  repeated  in  a milder  dose.  No.  2.  1 teaspoonful  of 
laudanum,  1 tablespoonful  of  either  gin  or  rum,  well 
mixed,  and  given.  Repeat  the  dose  if  necessary,  or  in 
a milder  form.  No.  3.  1 ounce  of  alum  in  half  a pintot 
warm  water. 

“The  above  three  receipts  will  also  stay  the  progress 
of  the  diarrhcea  in  lambs.” 
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The  same  authority  remarks  on  another  disease  to 
which  sheep  are  subject : — 

The  Scab. — “ The  mercurial  ointment  in  common  use 
prepared  by  the  druggists,  is  found  to  be  sufficiently 
good,  without  resorting  to  other  receipts.  When  ordered, 
the  party  should  take  care  to  name  that  it  is  required' 
for  the  specific  purpose  of  curing  the  disease,  that  atten- 
tion may  be  specially  paid  to  the  grinding  of  the  quick  - 
• silver.  In  mild  cases,  one  dressing  by  an  experienc  d 
shepherd,  at  the  rate  of  3 lbs.  to  the  score  of  full- 
grown  sheep,  and  2\  lbs.  for  younger  ones,  will  prove 
sufficient,  plenty  of  shreds  being  the  principal  feature, 
and  also  observing  to  dress  the  points  pretty  freely ; 
care  should  be  taken  to  shut  them  up  for  one  or  more 
nights,  according  to  the  case,  and  afterwards  kept  in  a 
warmer  situation  if  possible  for  a time,  and  given  a 
good  supply  of  food.  In  bad  cases,  it  is  proper  to 
iuspect  them  weekly,  until  the  disease  be  entirely 
removed,  and  give  open  medicine  pretty  freely.  Should 
any  die  under  the  operation,  the  remainder  should  be 
washed  immediately  ; if  the  disease  do  not  then  stop, 
they  should  be  shorn,  which  is  a certain  remedy. 

The  Rot. — “ The  following  simple  receipt,  given  for 
three  or  four  mornings  fasting,  has  proved  of  great 
value,  and  is  the  best  (out  of  the  many)  I have  met 
with  : — 1^  oz.  of  common  salt,  with  three-fourths  of  a 
pint  of  water,  well  mixed  before  use.  In  one  experi- 
ment, a sheep  being  killed  one  week  after  this  dose 
had  been  given,  120  flukes  were  taken  out  of  its  liver, 
most  of  which  were  dead.  In  support  of  this  it  is  well 
known  that  sheep  never  have  flukes  when  pastured 
upon  the  salt  marshes.” 

Sore  Heads  and  Fly -galls. — “These  are  troublesome 
complaints,  which  are  much  better  avoided  than  cured. 
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In  woodland  situations,  capping  at  an  early  period  is 
decidedly  the  best  plan,  but  it  should  not  be  done  later 
than  the  first  of  June,  or  when  the  sheep  ure  shorn  j 
) then  by  attention  to  keep  the  caps  on  their  heads,  very 
little  annoyance  will  be  experienced;  but  never  place  a 
cap  upon  a sore  head.  When  this  plan  is  not  adopted, 
the  heads  and  flanks  of  the  whole  flock  should  be 
dressed  with  a mixture  or  preparation  of  the  dregs  of 
whale  oil  and  brimstone,  sufficiently  thick  for  use  to  be  • 
applied  with  a round  brush  from  a suitable  tin  or  pot. 
My  practice  is  to  clip  the  flock  early,  and  then  dip  them 
at  once  with  Bigg’s  composition,  before  they  are  affected 
with  the  flies,  and  apply  the  preparation  to  their  heads, 
which  is  repeated  «ery  fortnight  to  the  heads  and 
flanks  during  the  fly  time  ; they  are  kept  by  this  plan 
perfectly  clean.  When  fly-galls  have  commenced,  a 
6mall  quantity  of  spirits  of  tar  may  be.  mixed  with  the 
brimstone  and  whale  oil,  and  applied  to  the  parts. 
When  they  are  very  bad,  a plaster  of  the  following 
preparation  will  be  found  useful : — Horse  turpentine, 
tar,  and  wheat  flour,  well  mixed  together.” 

Sturdy. — Sheep  affected  by  this  disease  get  a dull 
stupid  look,  turn  round,  and  frequently  fall.  When  this 
disease  affects  sheep  in  good  condition,  they  should  be 
sold  at  once ; but  where  this  cannot  be  done,  the  hyatid, 
or  worm  in  the  brain,  should  be  removed,  which  can 
now  be  done  with  comparative  ease  by  an  instrument 
invented  for  the  purpose,  and  the  use  of  which  has 
been  remarkably  successful. 

'Y\\e  foot-rot,  or  halt,  is  a disease  attacking  sheep  fed 
upon  wet,  marshy  pastures.  The  following  is  a recipe 
(p.  155)  for  this.  On  being  attacked  the  animals  should 
be  placed  under  cover,  with  plenty  of  clean  litter  to  tread 
upon  ; their  feet  should  then  be  examined  and  the  oiut- 
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ment  applied.  It  is  essential  that  the  removal  of  the 
disease  should  be  complete  in  each  case,  for  if  a particle 
of  the  matter  should  remain,  the  disease  will  again  com- 
mence its  ravages. 

The  following  will  be  useful  in  connection  with  this 
disease  : — “ In  the  first  place,  it  is  useless  placing 
sheep  thus  affected  on  turnips,  which  they  cannot  pos- 
sibly gnaw.  It  is  best  to  keep  them  where  they  can 
pick  a little  sweet  grass,  and  if  they  can  be  made  to 
take  any  soft  food  it  will  not  do  them  harm,  though  for 
the  first  two  or  three  days  of  the  disease,  as  there  is 
considerable  pain  and  fever,  low  diet  is  not  disadvan- 
tageous. Many  of  the  animals  are  greatly  benefited 
by  a mild  purge,  or  a dose  or  two  of  common  nitre 
water,  or  in  a little  food.  Mild  astringent  lotions  can 
be  used  for  the  mouth  and  feet,  and,  so  far  as  the  latter 
are  concerned,  the  careful  attention  of  the  shepherd, 
and,  when  possible,  of  a veterinarian,  is  much  required. 
We  have  to  caution  shepherds  against  paring  too  much. 
We  have  seen  animals  severely  lamed  and  permanently 
injured  by  the  tips  of  each  toe  being  cut  off,  and  in 
some  instances  we  have  seen  sheep  thus  mangled 
bleed  severely  for  twenty-four  hours,  weakening  them 
much,  and  greatly  retarding  recovery.  Proper  paring 
of  the  feet  is  much  required,  but  every  care  should  be 
exercised  so  as  to  leave  an  animal  with  a level  bearing 
surface  to  touch  the  ground.  In  many  instances  the 
hoofs  are  thrown  off — in  some  cases  entirely,  and  in 
others  partially.  Sheep  are  found  to  be  very  lame 
where  new  hoofs  are  forming  beneath  old  ones  which 
are  not  properly  cast,  and  it  is  a rule  that  when  any 
considerable  portion  of  horn  is  detached  it  must  be  cut 
away.  If  this  is  not  done  earth  and  water  accumulate 
iu  the  recesses  so  as  to  soften  and  destroy  the  newly 
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forming  horn,  and  the  foundation  is  thus  laid  for  a 
peculiarly  severe  * foot-rot.,’  as  the  shepherds  call  it. 

“ In  paring  the  feet  of  sheep  there  is  almost  invariably 
much  clumsiness  manifested.  The  knives  used  are 
usually  ill  adapted  for  the  purpose,  and  rarely  sharp. 
The  horn  is  cut  into  deeply,  the  toes  are  much  shortened, 
and  it  sometimes  takes  three  months  before  a sheep  can 
walk  and  stand  with  comfort.  On  the  hills,  when  the 
hoof  is  usually  kept  hard  and  worn,  there  is  not  much 
necessity  for  paring  sheep’s  feet ; but  on  lowland,  and 
especially  on  damp  pasture,  the  rugged  edges  of  the 
horn  overlap,  the  distortion  of  the  foot  is  great,  and  the 
animal  cannot  implant  it  fairly  on  the  ground.” 

Treatment : — “ 1 oz.  of  corrosive  sublimate,  1 oz.  blue 
vitriol,  1 oz.  spirits  of  salt,  1 oz.  verdigris,  1 oz.  horse 
turpentine,  1 oz.  oil  of  vitriol,  f oz.  spirits  of  turpen- 
tine, and  4 oz.  sheep  ointment.  To  be  well  mixed  when 
prepared,  and  kept  tied  down  when  not  in  use.” 

The  following  remarks  on  diseases  of  ewes  and 
lambs,  from  the  pages  of  the  Scottish  Farmer,  will  be 
useful : — 

/ 

“Abortion. — Every  season  the  most  fortunate  farmer 
must  expect  a few  slips ; but  we  are  acquainted  with 
some  of  the  finest  lands  in  Scotland  in  which  abortion 
has  prevailed  considerably  of  late.  This  cannot  be 
attributed  to  ergot,  or  to  bad  management  of  food  or 
stock.  Some  shepherds  consider  abortion  contagious  ; 
but  in  times  past  one  or  two  ewes  might  slip,  and  no 
more  suffer.  We  believe  that  the  accidents  are  this 
year  to  be  accounted  for  by  the  extraordinary  number 
of  twins,  triplets,  and  even  quadruplets.  The  ewes 
have  been  too  full,  and  where  the  ground  has  been  hilly, 
so  as  to  favour  pressure  on  the  mouth  of  the  womb  in 
certain  positions,  many  cases  of  premature  labour  and 
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abortion  have  occurred.  That  we  are  correct  in  this 
opinion  is  demonstrated  by  the  fact  that  the  accidents 
have  been  all  close  to  lambing  time,  commencing  six 
or  eight  weeks  before-ihe  period,  and  increasing  until  the 
normal  births  of  lambs  occurred.  Ergotism,  contagion, 
and  other  such  causes  operate  in  producing  abortion  at 
any  period  of  pregnancy. 

“ Eversion  of  the  Womb. — Amongst  the  most  trouble- 
some precursors  to  the  period  of  parturition  may  be 
noted  the  protrusion  of  the  pregnant  womb.  There  are 
farms  and  special  fields,  there  are  seasons  and  peculiar 
stocks,  that  are  especially  prone  to  this  accident.  The 
farms  and  fields  are  of  the  most  hilly  ; the  seasons 
influence  little,  so  far  as  weather  and  crops  are  con- 
cerned, but  are  noticed  in  consequence  of  the  most 
hilly  fields  on  a farm  being  those  on  which  turnips 
have  been  grown,  and  in  which  ewes  have  been  kept  an 
unusually  long  time.  So  far  as  stock  being  specially 
prone  to  eversion  of  the  uterus  is  concerned,  we  have 
found  more  in  the  large,  well-bred  animals  than  in  the 
hardy  and  smaller  mountain  sheep ; but  the  same  stock 
will  sulfer  very  differently  under  very  varying  circum- 
stances. 

“Whenever  any  of  the  ewes  are  observed  with  the 
lesion  they  must  be  removed  to  low  ground,  and  the 
organ  returned.  In  some  districts  shepherds  have 
fouud  little  more  was  needed  than  to  wash  the  external 
organs  frequently  with  a solution  of  alum,  so  as  to 
favour  their  contraction.  On  other  farms  the  plan  of 
skewering  is  emploj'ed  with  great  success;  the  lips  of 
the  vulva  are  transfixed  with  strong  skewers  or  me- 
tallic ligatures,  and  no  inconvenience  at  all  arises.  The 
tissues  should  be  well  grasped  with  the  instrument, 
so  as  to  avoid  lacerations,  and  when  lambing  time 
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approaches,  the  ewes  must  be  kept  on  flat  fields,  and 
the  skewers  removed. 

“ Inflammation  of  the  Udder. — This  disease  is  known 
indifferent  parts  by  a variety  of  names  which  we  need 
not  mention  here,  as  they  are  far  from  satisfactory,  or 
even  proper.  The  healthiest  ewes  are  often  subject  to 
it,  and  under  peculiar  circumstances.  Most  cases  of 
inflammation  of  the  udder  are  seen  when  there  is  most 
mortality  amongst  the  lambs,  and  the  ewes  have  no 
young  ones  to  nurse.  If  turned  out  in  a very  bare 
pasture,  and  not  much  cared  for,  they  do  well;  but  if 
the  shepherd,  in  his  own  anxiety  to  do  good,  milks  the 
ewes  and  attempts  any  artificial  plan  of  drying  them, 
accidents  are  common.  The  explanation  of  this  is 
simple.  The  act  of  drawing  off  the  milk  encourages 
the  secretion  of  more ; blood  is  thus  determined  to  the 
udder,  and  unless  the  milking  is  carried  on  regularly, 
which  would  keep  the  ewes  in  full  milk,  congestion  and 
inflammation  of  the  udder  result.  Whenever  possible, 
ewes  should  have  a dose  of  physic,  followed  by  the 
administration  of  iron  in  a little  food,  so  as  to  check 
safely  and  promptly  the  action  of  the  mammae.  It 
must  not  be  forgotten,  however,  that  starvation  is  the 
most  readily  adopted  method  to  prevent  injury  to  a ewe 
that  has  lost  her  offspring. 

“Eruptions  on  the  Udder,  and  sore  Teats. — We  have 
been  consulted  concerning  eruptions  which  have  been 
very  troublesome  and  common  on  some  fine  farms.  The 
lands  are  lich,  and  were  well  limed  last  year.  It  was 
to  the  lime  that  the  accidents  were  fir.it  attributed,  but 
we  find  a combination  of  causes.  Thus,  gimmers  suffer 
more  than  old  ewes,  and  it  is  only  the  sheep  with  two 
lambs  that  are  at  all  badly  affected.  It  is  not  the 
heaviest  milkers,  but  the  very  reverse,  and,  of  course, 
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the  Iambs  labour  more  actively  and  constantly  to  obtain 
their  supply  of  food.  No  doubt,  the  liming  has  forced 
the  grasses  on  and  favoured  a state  of  plethora  in  the 
stock  eminently  favourable  to  any  inflammatory  affec- 
tion, but  there  is  not  much  reason  to  attribute  a very 
special  influence  to  the  lime,  but  rather  to  the  number 
of  lambs  and  the  peculiarities  of  the  gimmers.  The 
disease  is  the  same  as  sore  breasts  in  the  human  female. 

“ In  observing  the  symptoms  of  the  disease,  we  noticed 
that  one  teat  was  chiefly  affected  ; that  the  udder  on  one 
side  was  red  and  swollen,  the  teat  covered  with  sores 
and  scabs,  and  in  one  instance  in  which  the  two  lambs 
could  only  obtain  nourishment  by  suckling  on  one  side, 
a deep  raw  wound,  evidently  inflicted  by  the  teeth,  and 
deepened  by  ulceration,  existed.  On  many,  a pustular 
eruption  could  be  noticed  on  the  inside  of  the  thigh. 

“ The  treatment  for  such  a disease  consists  in  bathing 
the  udder  with  an  astringent  lotion,  keeping  the  ewes 
quiet,  or  perhaps  enclosed,  and  allowing  the  lambs  to 
suckle  occasionally.  Oxide  of  zinc  ointment  to  the 
teats  is  an  excellent  remedy.” 

Inflammatory  Fever. — The  following  remarks  on  this, 
by  Mr.  T.  Bird,  in  his  paper  on  the  management  of 
sheep,  in  the  Highland  Society's  Transactions,  will  be 
valuable : — 

“ As  this  is  a disease  amongst  sheep  that  I have  not 
heard  of  as  having  yet  become  general,  it  may  be  as 
well  to  say  here  a few  words  about  it.  I have  rarely 
seen  it  attack  any  kind  of  sheep  but  hoggs  on  cut, 
which  were  feeding  unusually  fast,  during  unseasonably 
mild,  sunny,  warm  weather,  aud  hoggs  which  had 
newly  lost  their  fleeces  in  unseasonably  cold  weather. 
So  rapidly  does  it  prove  fatal,  that  it  is  often  difficult 
for  tho  shepherd  to  prevent  those  affected  with  this 
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disease  from  dying  in  the  blood.  The  flock  may  seem  all 
well,  and  within  a very  few  hours  after  one  of  its  number 
be  fuund  lying  dead,  almost  in  the  natural  position  as 
when  resting,  with  a little  bloody  froth  about  the  mouth 
and  nostrils.  Such  has  even  occurred  through  the  day, 
with  a man  waiting  upon  them.  On  shinning  those 
that  have  thus  died,  spots,  or  it  may  be  whole  quarters, 
are  to  be  found  in  a gangrenous  condition;  an  effusion 
of  black  blood,  intermixed  with  small  bladders  of  gas, 
having  taken  place  in  the  facia,  betwixt  the  skin  and 
the  flesh.  When  it  has  cut  off  one  of  a flock,  a few  more 
may  assuredly  be  expected  to  follow,  unless  preventive 
measures  are  at  once  adopted ; the  most  effect  ual  of  which 
will  be  found  to  be,  a run  off  to  grass,  and  fewer  turnips 
given  for  a time.  At  such  a crisis,  supplying  them  with 
rock  salt  may  have — indeed,  I almost  believe  from  what  I 
have  witnessed,  has  a beneficial  effect,  without  lessening 
the  turnips  or  running  off  to  grass.  But  still  I would 
strenuously  advocate  in  this,  as  in  the  generality  of 
diseases  affecting  sheep,  a change,  as  the  safest,  surest, 
and  most  simple  of  all  preventives.  Change  of  situa- 
tion, change  of  field,  change  of  food — in  short,  change 
of  any  kind  that  may  be  and  is  within  the  reach  of 
any  sheep  farmer,  together  with  keeping  them  always 
in  a steadily  progressive,  healthy,  improving  condition, 
and  not  half-starving  them  one  day,  week,  or  month, 
and  over-feeding  the  next,  are,  I feel  convinced,  not 
only  the  surest  means  of  prevention  of  disease  among 
sheep  that  can  be  used,  but  also  much  the  most  profit- 
able method  as  to  the  feeding  of  them,  believing,  as  I 
do,  that  variety  as  well  as  quantity  and  quality  of  food 
has  much  to  do  with  the  celerity  of  their  fattening  and 
increase  of  weight/’ 

The  concluding  remarks  of  Mr.  Bird  as  to  the  value 
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of  chimge  in  the  above,  we  consider  of  special  value; 
and  to  another  remark  of  the  same  authority  in  another 
part  of  his  valuable  paper,  wo  also  draw  special  at- 
tention, and  with  it  fittingly  conclude  our  present 
chapter  : — 

“ The  real  and  important  question  is  not  so  much  as 
to  how  many  of  the  diseases  affecting  sheep  are  to  be 
cured,  as  to  how  they  are  to  be  prevented.” 


CHAPTER  III. 

DISEASES  OF  THE  HORSE. 

"The  following  remarks  on  the  diseases,  symptoms,  and 
simple  treatment  of  the  horse  are  merely  intended  as  a 
plain  practical  help  or  guide  to  the  owners  of  this  valu- 
able animal,  in  the  absence  of  the  regular  veterinary  at- 
tendant ; and  in  order  that  it  may  be  so,  all  professional 
technicalities  or  elaborate  details  are  avoided.  We 
shall  commence  by  premising  that,  * in  a state  of  nature, 
animals  can  hardly  be  viewed  as  subject  to  disease — the 
open  air  in  which  to  breathe,  the  simple  herb  their  repast, 
the  pure  stream  their  drink,  neither  care  nor  passion 
disturbs  their  sleep  or  inflames  their  rest.’*  Now,  we 
know  that  when  a young  animal  is  first  placed  in  the 
stable  in  order  to  become  domesticated,  he  is  in  a great 
measure  excluded  from  these  grand  exponents  of  health; 
in  the  first  place  he  is  taken  from  the  pure  air  to  a close, 
perhaps  foul  stable — or  it  may  be,  for  a few  hours,  to 
be  bitted  or  lunged,  then  to  be  turned  out  apain  wild  and 
feverish  from  excitement.  No  wonder,  then,  that  the 
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respiratory  organs  become  affected.  Again,  by  tbe  change 
from  tbe  pure  succulent  herb  to  highly  stimulating 
artificial  food,  the  digestive  organs  become  disordered, 
the  result  of  which,  in  the  first  instance,  is  disease  of 
the  larynx  and  adjoining  glands,  especially  between  the 
jaws,  termed  strangles;  in  the  latter  instance  consti- 
pation, or  scouring.  Again,  take  the  case  of  the  nag  or 
cart  colt,  fresh  from  the  farmer’s  hands  to  the  dealers’, 
all  the  time  undergoing  very  different  kinds  of  treat- 
ment in  air,  exercise,  and  feeding ; no  wonder  that 
again  we  meet  with  disease  as  above,  but  this  time  it  is 
called  the  influenza.  No  wonder,  then,  that  from  so 
many  domestic  changes,  the  respiratory  organs  are  at 
all  times  so  susceptible  of  disease  when  the  seed  is  sown 
so  early. 

“ Strangles  commence  with  a kind  of  low,  weak,  slow 
fever  ; the  uniraal  hangs  his  head  heavily  on  the  man- 
ger ; eyes  swollen  and  watery  ; glands  swelling  under 
the  jaw  and  sides  of  the  throat;  little  or  no  appetite  ; 
slavering  from  the  mouth  ; coat  staring,  pulse  weak 
and  slow,  at  times  quickened,  but  soft  to  the  feel  ; 
severe  cough,  difficulty  in  swallowing  and  breathing. 
At  this  stage  the  larynx  and  pharynx  are  both  involved, 
and  the  poor  animal’s  sufferings  are  truly  deplorable, 
there  being  an  inclination  to  eat  or  drink,  but  from 
the  state  of  the  parts  complete  impossibility  in  mas- 
ticating or  swallowing.  Treatment:  In  the  early  stage, 
when  the  tumours  are  forming,  the  best  and  surest  prac- 
tice is  at  once  to  well  rub  in  a strong  blister  on  each 
side  of  the  throat,  and  especially  between  the  jaws,  so 
as  either  to  repel  or  bring  forward  the  tumours  or 
abscess,  that  it  may  soon  break  or  discharge;  and  when 
once  opened,  insert  a little  tow  smeared  with  the  diges- 
tive oiutmeut.  In  some  cases  the  swelling  from  the 
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roots  of  the  ears  down  between  the  jaws  remains  hard, 
and  seems  to  defy  all  blistering,  poultices,  or  fomen- 
tations, to  bring  to  a head  at  any  part;  the  animal 
will  scarcely  allow  the  insertion  of  the  fingers  in  the 
mouth  from  the  inability  to  move  the  jaws  consequent 
from  the  swelling  and  tenderness  of  the  parts  internally 
and  externally.  In  such  cases  great  patience  is  required, 
for  treatment  seems  to  be  of  no  avail,  and  the  first 
favourable  symptom  will  be  a profuse  discharge  from 
the  nostrils,  showing  the  parts  have  broken  inwardly. 
On  the  same  taking  place  outwardly,  in  the  early  stage, 
when  the  appetite  is  not  much  impaired,  and  the  animal 
is  able  to  swallow,  the  following  powder  given  once  or 
twice  a day,  dissolved  and  mixed  in  the  bran  mash,  or  in 
gruel — 

Powdered  nitre 2 drachms 

Tartar  emetic  • , § to  1 drachm — 

will  be  beneficial  in  allaying  the  fever;  the  diet  should 
consist  of  bran  mashes,  sloppy  made,  gruel,  hay  tea, 
boiled  linseed,  placed  in  a bucket  and  hung  in  the 
manger,  so  that  he  may  take  a mouthful  at  any  time. 
When  the  animal  can  masticate,  green  food  if  it  can  be 
obtained  should  be  given,  or  if  not,  boiled  oats  and 
beans  mixed  in  the  mash,  and  in  addition  a Swede 
turnip  sliced  down  and  boiled,  or  a carrot  sliced;  if  the 
appetite  is  still  indifferent,  and  the  animal  can  swallow 
easily,  you  may  give  the  following  stimulant  as  a 
bolus : — 

Pulv.  carb.  ammon.  . , . 3 to  4 drachms. 

„ gentian  . . . . 2 „ 4 „ 

Molasses  q.s.  fiat.  bol. 

When  discharge  from  the  nostrils  takes  place  it  should 
be  encouraged  by  steaming,  fomenting;  and  if  out- 
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wardly,  fomenting,  so  as  to  keep  the  parts  clean,  and 
apply  some  digestive  ointment,  as  before  mentioned. 
When  the  animal  begins  to  gather  strength,  if  tho 
weather  and  the  season  permit,  turn  him  out  for  an 
hour  or  two;  if  not,  let  him  gently  walk  out  for  a little 
in  the  pure  air,  as  a good  restorative,  taking  care  to 
clothe  according  to  the  weather. 

“Animals  in  the  spring  and  fall  of  the  year  when 
shedding  their  coats,  which  has  a weakening  influence 
upon  them,  more  or  less,  according  to  the  manner  or 
system  on  which  they  are  kept,  and  during  the  pre- 
valence of  north-east  winds  with  wet  weather  about 
such  times,  are  rendered  very  liable  to  catarrhs  or 
colds,  sore  throats,  influenzas,  distempers,  & c.  &c.,  and 
which  may  all  be  classed  as  the  same  disease,  only  that 
they  differ  in  the  urgency  of  the  symptoms  and  extent  of 
tlie  parts  involved.  For  instance,  take  a case  in  point — 
catarrh,  or  cold  with  slight  sore  throat,  swelling  of 
the  glands,  cough,  appeiite  but  little  impaired,  coat 
looking  unthrifty,  watery  discharge  from  the  eyes  and 
nostrils;  all  that  is  required  is  the  application  of  a 
mustard  cataplasm  to  the  throat,  and  well  rubbed  in  ; a 
few  days’  rest ; and  give  night  and  morning  one  of  the 
following  powders  mixed  in  a bran  mash  : — Powdered 
nitre,  1^  to  3 ounces  ; tartar  emetic,  6^  to  12  drachms, 
mix  and  divide  in  six  powders.  Diet : chilled  water,  bran 
mash  with  scalded  oats,  or  green  food  if  seasonable  ; or 

Pulv.  ant.  tart.  ....  6 to  12  drachms. 

„ potass,  nit.  . . . 1 „ 3 ounces. 

Mix.  et  div.  6 pulvis. 

u Laryngitis , or  Inflammation  of  the  Throat. — The 
symptoms  are  very  similar  to  the  last,  only  that  they 
are  more  acute  and  painful,  glands  more  swelled,  cough 
more  Bevere,  little  or  no  appetite.  In  this  case,  instead 
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of  the  mustard,  well  rub  in  some  blister  ointment,  give 
the  above  powders,  increased  dose,  steaming  the  nostrils ; 
diet  as  above. 

“ Pharyngitis,  or  inflammation  of  the  pharynx,  is 
generally  the  accompaniment  of  long  or  protracted 
sore  throat,  or  inflammation  of  the  larynx ; a sure 
symptom  of  which  is  shown  in  the  act  of  swallowing 
— when  the  animal  attempts  to  drink  or  take  anything, 
portions  return  by  the  nostrils,  similar  to  what  takes 
place  if  the  animal  was  choked.  Look  at  ourselves, 
with  simple  sore  throat,  cough,  hoarseness : it  does  not 
interfere  so  much  with  the  act  of  swallowing  ; but  when 
the  pharynx  becomes  involved,  then  is  the  difficulty  in 
swallowing  solids  or  liquids,  especially  the  former. 
Hence  the  necessity  for  giving  medicine  in  the  form  of 
powder  instead  of  bolus;  although  we  never  witnessed 
any,  yet  we  have  heard  of  serious  results  happening  from 
endeavouring  to  force  boluses  down  in  such  cases.  How- 
ever, the  amateur  will  not  go  far  wrong,  in  the  first 
instance,  in  cases  of  strangles,  by  applying  a blister  at 
once,  giving  the  powders,  with  bran  mash,  green  food,  or 
else  boiled  food;  but  in  such  cases  it  is  something  like 
the  old  adage,  ‘one  man  may  lead  a horse  to  the  water, 
but  twenty  cannot  make  him  drink;’  so  in  this  case  the 
animal  may  be  willing,  but  cannot.  Steam  the  head,  by 
pouring  sculding  water  on  a little  hay  placed  in  a 
bucket,  and  allow  the  animal  to  inhale  the  steam  by 
placing  it  under  the  nostrils.  Poultices  in  such  cases 
we  consider  of  no  benefit,  as  it  is  impossible  to  keep  them 
close  to  the  parts,  and  they  greatly  incommode  the  poor 
animal. 

“ Simple  Sore  Throat. — Apply  the  mustard,  as  before 
stated,  or  rub  a little  of  a liniment.,  as  this — olive 
oil,  spirit  of  terpentine,  spirit  of  hartshorn,  of  each 
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equal  parts — and  giving  the  powders.  In  the  latter  and 
more  severe  and  complicated  stages,  promptly  apply  a 
blister,  giving  the  powders,  regulating  the  dose  accord- 
ing to  the  age  and  size  of  your  patient,  steaming  tlie 
head,  well  clothing  the  body,  bandaging  the  legs,  but 
allowing  plenty  of  pure  air.  In  such  cases,  where  great 
debility  exists  at  the  commencement  of  the  disease,  or 
when  the  disease  has  reached  that  stage  when  it  is  called 
influenza,  or  distemper,  and  when  the  head,  legs,  sheath, 
belly,  &c.,  are  much  swollen,  with  profuse  discharge 
from  the  nostrils,  there  is  no  better  practice  (at  least, we 
have  always  found  it  so,  although  it  seems  contradictory 

and  untenable  with  disease  of  an  inflammatory  ten- 

* 

dency)  than  to  give  a tonic  or  stimulating  bolus  in  the 
morning,  and  a nauseant  or  sedative*  at  night — that  is, 
if  it  can  be  easily  given  ; and,  luckily,  in  such  cases,  it 
is  very  seldom  the  pharynx  is  much  involved,  so  that 
the  act  of  swallowing  is  easily  performed.  Such  cases 
require  a great  deal  of  patience  and  nursing,  and  more 
especially  in  the  winter  season,  especially  if  metastisis 
takes  place,  that  is,  a shifting  from  one  part  to  another. 
For  instance,  one  leg  will  become  enormously  swelled 
in  a few  days ; that  will  be  reduced,  then  the  next  is 
attacked  ; then,  again,  the  head,  eyes,  and  tongue.  We 
have  seen  the  latter  hanging  out  of  the  mouth  hard  and 

* TONIC  OR  STIMULANT. 

Sulphate  of  iron  . ...  2 drachms. 

Gum  camphor 2 ,, 

Pulv.  gentian 3 „ 

Or,  for  a change,  at  times  omit  the  sulphate  of  iron,  and  give  carb. 
ammonia  4 drachms. 

NAUSEANT  OR  SEDATIVE. 

Gum  camphor  ....  2 drachms. 

Pulv.  nitre  ....  4 „ 

,,  tart,  emetic  ...  2 „ 

„ digitalis  . . . . £ to  1 drachm. 

Treacle  as  much  as  will  mix  to  make  bolus. 

M 
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swollen,  mouth  open,  appearing  too  small  to  hold  it,  and 
the  stench  from  which  has  been  sickening.  In  such  cases 
the  tongue  must  be  well  scarified,  and  well  fomented 
with  warm  water,  in  which  a little  chloride  of  lime  is 
dissolved  ; and  as  in  such  a case  the  animal  is  neither  able 
to  eat  or  drink,  you  must  then  horn  down  plenty  of 
g.'uel,  adding  some  port  -wine,  or  good  stout,  &c.  We 
have  seen  a poor  animal  follow  us  round  the  stable 
to  get  the  bottle  to  his  mouth,  when  he  would  suck 
away  till  empty,  and  then  whinny  for  more ; and  to 
assist  the  poor  animal  to  eat,  you  must  push  with  the 
hand  the  food  well  up  amongst  his  grinders.  Such  cases 
try  the  skill  and  patience  of  the  best  practitioner. 

“ These  arebut  hints  on  the  foregoingdiseases,butthey 
are  such  that  the  owners  of  horses  will  not  go  far  astray 
in  following.  At  the  same  time  we  may  remark,  that 
in  the  early  stages  of  severe  catarrh,  &c.,  and  in  which 
the  pulse  is  accelerated,  with  considerable  heat  in  the 
mouth,  perhaps  a slight  heaving  at  the  flanks,  we  would 
advise  bleeding  to  the  extent  of  4,  6,  to  8 quarts, 
according  to  the  age,  size,  or  urgency  of  the  symptoms  ; 
but,  mark  ! if  discharge  has  taken  place  from  the 
nostrils,  you  must  on  no  account  draw  blood  without 
the  sanction  of  your  veterinary  attendant.  In  the 
generality  of  these  cases,  if  early  looked  to,  bleeding, 
with  the  other  remedies,  arrests  the  further  progress 
of  the  disease,  and  especially  when  these  diseases  are 
epidemical ; but,  we  are  sorry  to  say,  in  practice  such 
cases  are  neglected  too  long  for  bleeding  to  be  had 
recourse  to;  the  disease  may  then  have  taken  on  the 
putrid  typhoid  type.  Hence  the  blow-hot-and-cold 
treatment  already  recommended.  Sometimes  the  in- 
flammation will  extend  along  the  trachea  or  windpipe, 
involving  the  bronchial  tubes,  or  small  ramifications  of 


DISEASES  OF  THE  HORSE. 


167 


the  windpipe,  in  and  through  the  substance  of  the  lungs. 
In  such  cases  it  is  then  termed  bronchitis,  or  inflam- 
mation of  the  bronchia.  Blood-letting  is  here  called  for, 
and  may  be  to  a large  extent  required,  with  blisters 
along  the  windpipe,  front  and  sides  of  the  chest,  con- 
sisting of  mustard  made  with  boiling  vinegar ; or  the 
blistering  ointment.  We  have  generally  found  the  mus- 
tard sufficient,  giving  the  sedative  boluses  as  before  men- 
tioned. At  the  same  time  the  inflammation  may  extend 
to  the  parenchyma,  or  substance  of  the  lungs,  and  even 
attack  the  pleura,  or  membrane  lining  the  chest.  This 
complication  generally  proves  fatal ; still  these  diseases 
may  exist  of  themselves.  The  symptoms  to  be  most 
easily  detected  are — in  bronchitis  a hard,  dry  sort  of 
half  cough,  if  we  can  so  term  it;  by  plucing  the  ear  to 
the  windpipe  you  will  detect  a sort  of  gurgling  rattle; 
the  appetite  is  impaired,  legs  and  ears  sometimes  hot, 
again  cold,  mouth  hottish,  pain  felt  on  pressing  the  throat, 
pulse  accelerated,  very  little  discharge  from  the  nostrils, 
rarely  lying  down.  Treatment:  Bleeding,  blistering, 
sedatives,  and  nauseants.  Diet  as  already  mentioned. 

“In  pneumonia,  or  inflammation  of  the  lungs,  the 
animal  will  be  found  with  neck  and  head  extended,  muzzle 
nearly  resting  on  the  ground,  and  pawing  the  litter;  in 
the  early  stages  as  if  griped  ; excessive  action  of  nostrils 
and  flanks;  eyes  blood-shot,  cold  sweats,  lookinganxiously 
from  time  to  time  sideways  ; sometimes  cough  is  present, 
but  generally  slight ; pulse  much  accelerated,  hard,  so 
small  as  hardly  to  be  felt ; legs  and  ears  cold,  breath  very 
hot;  never  lying  down.  Treatment  must  be  prompt 
and  active,  and  bleeding  is  the  sheet-anchor  here;  blis- 
tering, sedatives,  and  nauseants,  as  the  following  bolus 
four  to  six  times  a day,  omitting  the  aloes  after  2 or  4 
drachms  have  been  given,  continuing  until  the  acute 
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symptoms  somewhat  abate ; then  give  twice  a day  for  a 
few  days  longer,  the  veratri,  or  hellebore,  half  a drachm, 
but  we  think  that  is  best  left  alone  in  using  by  the 
unprofessional;  allowing  plenty  of  pure  air,  bandaging 
the  legs,  and  well  clothing  : — 


Barb,  aloe  . . 

Gum  eampb.  . 

Tart,  antim.  . . 

Pulv.  digit.  . 

„ potass,  nitrat. 


1 drachm. 


2 drachms. 


“In  pleurisy  the  pain  seems  to  be  terribly  acute,  and 
the  above  symptoms  fearfully  increased  ; hot  and  cold 
sweats,  and  pressing  the  thumb  between  the  ribs 
causes  excessive  pain.  Bleeding  here,  again,  is  the 
sheet-anchor,  being  guided  by  the  pulse.  Pulse  in  these 
inflammatory  diseases  is  rapid,  very  indistinct,  not 
easily  felt,  being  small  and  hard  ; so  long  as  it  continues 
thus,  it  indicates  more  bleeding  being  required  ; when  it 
becomes  more  distinct,  being  fuller,  softer,  not  so  quick, 
you  may  then  depend  on  the  medicine  for  still  reducing 
the  circulation  or  continuance  of  the  inflammation  ; but 
should  the  pulse  again  return  to  its  hard,  small,  quick 
state,  with  increased  breathing,  bleed  again.  In  debi- 
lity, the  pulse  small  but  soft,  slow,  lingering-like  under 
the  finger;  the  breathing  may  be  increased,  but  is  weak, 
slow,  half-kind,  dull,  not  the  exciting  kind  as  in  the 
other. 

“ Treatment : Blistering,  &c.  &c.,  continuing  the 
boluses  as  in  pneumonia.  A capital  counter  irritant 
in  such  cases  is,  applying  a horse-rug  or  blanket  soaked 
in  scalding  water,  being  held  by  two  men  under  and 
up  the  sides  of  the  chest,  and  when  held  in  that  posi- 
tion, pour  the  hot  water  on  the  blanket  as  hot  as  the 
animal  can  bear  it,  repeating  frequently. 

“ Congestive  Pneumonia. — Symptoms:  A horse  in  full 
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condition,  and  in  apparent  healih,  has  been  confined 
to  the  stable  for  some  days,  and  is  all  at  once  put  to 
fast  and  long-continued  work.  Before  the  end  of  his 
journey,  or  work,  he  is  found  to  flag,  and  after  being 
a short  time  in  the  stable,  commences  to  pant  most 
severely  for  want  of  breath,  heaving  at  the  flanks,  nos- 
trils distended,  head  hanging  heavy  in  the  manger, 
cold  sweat,  mouth  cold  and  clammy,  legs  and  ears  cold, 
eyes  to  all  appearance  ready  to  burst  out  of  the  head, 
no  pulse  can  be  felt.  We  have  met  with  many  of  these 
cases  in  posting  establishments,  and  on  farms  as  well. 
Bleeding  here,  again,  is  the  sheet-anchor,  but  the  blood 
is  so  thick  it  will  scarcely  flow,  and  is  as  black  as  coal- 
tar.  In  such  cases  it  is  very  tedious  to  get  sufficient 
blood  withdrawn.  After  you  have,  perhaps,  got  a quart 
or  so,  he  begins  to  stagger ; take  away  the  bucket,  close 
the  wound  with  the  finger  and  thumb  for  a minute,  and 
try  on  again  and  again  in  the  same  manner  until  you 
have  got  so  much  blood  that  the  breathing  is  relieved, 
and  you  can  begin  to  feel  the  pulse ; then  well  rub  in 
plenty  of  mustard  made  with  boiling  vinegar  all  up  the 
sides  and  front  of  chest,  and  well  up  the  course  of  the 
windpipe  as  well,  and  give  one  of  the  boluses,  as  in  pneu- 
monia, every  three  or  four  hours  ; for,  if  the  above  kind 
of  pneumonia,  acute  inflammation  is  apt  to  supervene, 
likewise  pleurisy.  We  have  often  in  such  cases  given  a 
bolus,  consisting  only  of  4 drachms  of  carbonate  ammo- 
nia, mixed  in  treacle  (the  action,  &c.,  of  which  we  need 
not  here  inquire  into),  when  the  blood  would  only 
drop,  it  being  so  thick  ; still  the  amateur  had  best  not 
use  the  stimulant:  but  again,  in  fact,  before  he  can 
send  a few  miles  for  the  ‘Yet.’  the  animal  may  be 
dead,  or  beyond  cure,  from  the  inability  of  getting  the 
blood  to  flow,  so  that  he  cannot  err  or  run  much  risk 
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oy  bleeding.  The  grand  point  is  to  get  sufficient  blood 
to  relieve  the  over-gorged  blood-vessels,  keeping  in  mind 
the  directions  before  given  for  doing  so.  Such  cases 
are  often  met  with,  also,  in  the  hunting-field.  "When 
such  do  happen,  get  the  animal  to  the  nearest  farm- 
house, and  follow  the  directions,  as  before.  In  this 
case  there  is  not  so  much  to  be  dreaded  in  giving  the 
stimulant  as  in  the  manner  of  giving : never  drench  or 
attempt  it  ; from  the  violent  efforts  to  breathe  during 
giving  the  drink,  the  animal  will  not  cough,  and  some 
will  escape  into  the  windpipe,  and  then  we  defy  all 
efforts  to  terminate  the  case  favourably. 

“We  need  not  refer  to  hydro-thorax,  or  effusion  in 
the  chest,  too  often  a termination  of  the  foregoing  dis- 
eases— for,  we  are  sorry  to  say,  in  such  cases  the  most 
skilful  treatment  is  but  of  little  avail.  Taking  ‘ time 
by  the  forelock’  is  the  only  means  of  preventing  those 
dreaded  terminations  of  such  acute  diseases.  If  much 
debility  is  present  after  any  such  attacks  as  those  stated, 
tonics  and  diuretics  are  the  best  means  of  preventing 
effusion;  but  the  treatment  requiring  great  nicety,  skill, 
and  practical  knowledge,  we  need  not  refer  to  it  here. 

“We  will  now  proceed  to  a few  simple  remarks  on  the 
diseases  of  the  abdominal  contents,  the  most  frequent 
of  which  are : Spasmodic  colic , i.e.  gripes,  belly-ache, 
bots,  &c.  Enteritis , i.e.  inflammation  of  the  bowels. 
(Spasmodic  colic,  strictly  speaking,  is  a stricture  or  con- 
traction of  some  portion  of  the  bowels  ; but  may  arise 
from  many  causes — drinking  cold  water  when  hot,  and 
more  readily  after  being  kept  from  it  too  long.)  Consti- 
pation, from  beans  or  peas  (more  especially  if  new,  and 
where  the  animal  has  not  been  partaking  of  them 
for  some  time),  and  clover  grass.  Concretions,  i.e. 
dust  balls,  gut-tie,  or  strangulated  bowels,  &c.  An 
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attack  of  pure  simple  colic  is  very  sudden;  tlie 
animal  may  be  at  plough,  or  on  the  road,  when  all  at 
once  he  will  suddenly  stop,  scrape  or  paw  with  his 
fore-feet,  try  to  lie  down,  or  suddenly  throw  himself 
down  ; get  up,  perhaps  give  himself  a shake,  and  go 
on  as  if  nothing  was  the  matter,  till  another  spasm,  or 
pain,  or  gripe,  seizes  him.  After  such  repeated  attacks, 
perspiration  from  pain  will  be  coming  on,  and  when 
placed  in  the  stable  he  will  again  throw  himself  sud- 
denly down,  roll  over,  get  up,  scrape  or  paw,  stamp  with 
hind-feet  up  towards  the  belly,  continually  turning 
round  ; laborious  breathing,  and,  perhaps,  tympany,  or 
swelling  of  the  belly,  present;  if  the  pain  continues,  the 
animal  will  be  in  a violent  state  of  perspiration.  In 
the  early  stages,  and  when  the  pains  only  occur  at  in- 
tervals, the  pulse  is  but  little  affected  from  its  natural 
etate — perhaps  a little  quicker  ; but  as  the  disease  con- 
tinues, it  is  almost  an  impossibility  to  get  at  the  exact 
state  of  the  pulse,  so  you  must  be  guided  by  the  con- 
tinued pain,  without  any  intervals  of  ease,  as  to  the 
inflammation  taking  place,  or  to  what  extent  inflam- 
mation is  present : the  continual  getting  up  and  lying 
down,  rolling,  sweating,  until  relief  or  death  takes 
place ; one  sure  symptom  of  the  latter  is,  the  animal 
sitting  on  his  haunches  like  a dog,  indicating  stran- 
gulation or  gut-tie.  We  have  also  seen  the  same  symp- 
toms, with  a heavy  boring  or  pressing  of  the  head  and 
chest  forward,  where  rupture  of  the  diaphragm  had  taken 
place,  with  a portion  of  the  bowels  lodged  in  the  chest. 
That  boring  and  pressing  of  the  head  and  chest  is  also 
present  when  rupture  of  the  stomach  has  taken  place. 
Where  the  above  symptoms  are  present  you  may  safely 
prognosticate  what  is  the  matter,  as  it  will  be  found 
in  the  post-mortem  examination.  Inflammation  of  tha 
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bowels,  as  well  as  the  above  unremedial  diseases,  are  all 
ushered  in  at  first  by  symptoms  of  severe  colic  or  belly- 
ache-— at  least  all  the  cases  we  have  seen,  and  they  have 
not  been  few.  Retention  or  stoppage  of  urine  is  gene- 
rally shown  by  symptoms  of  colic,  with  this  exception 
in  the  early  stage — say,  the  animal  is  at  work,  he  seems 
duller,  breathes  quicker  and  harder,  sweats  with  little 
exertion,  draws  the  penis,  or  yard,  endeavouring  to  stale, 
but  cannot-  -perhaps  he  may  stale  a very  small  quan- 
tity. This  may  continue  the  greater  part  of  the  day,  and 
when  placed  in  the  stable  he  will  neither  eat  nor  drink, 
or  may  only  take  a mouthful  or  so;  will  hang  his  bead 
on  or  under  the  manger,  scrapes  with  his  feet,  wants 
to  lie  down,  but  at  the  same  time  seems  disinclined  to 
do  so ; if  he  does  lie  down,  lies  rather  quiet ; mouth, 
legs,  and  ears,  natural  heat ; quick  breathing,  increased 
action  of  flanks  and  nostrils,  cold  sweat,  trying  to 
stale  at  times.  By  placing  the  ear  to  the  sides  of 
the  chest  or  windpipe,  from  the  increased  action  one 
would  suspect  pneumonia  was  present ; but  then  you 
will  find  the  pulse  but  little  or  in  no  way  affected. 
Mark  ! we  are  now  speaking  of  stoppage  of  urine  in 
the  early  stage  ; if  no  relief  is  soon  afforded,  after  a 
time  the  symptoms  will  become  as  violent  as  in  colic, 
and  quite  as  similar;  the  treatment  of  all  these  cases 
symptoms  resembling  that  for  spasms.  Colic,  treatment 
as  before  mentioned  in  the  early  stages  of  simple  colic. 
For  stoppage  of  urine,  give  the  following  draught  : — 


ANTI- SPASMODIC  DRAUGHT. 


01.  lini. 

Spt.  tereb. 
Tinct.  opii  . 

Or,  Black  pepper 
Ground  ginger 
Gin  (Holland) 
Ale,  wanned 


. . . 1 pint. 

. . . 2 to  3 ounces. 

• • 1 „ 2 „ 

Mix. 

. . , 2 or  3 ounces. 

. . . £ to  1 ounce 

...  i pint. 

. . I pint. 
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There  is  no  end  of  recipes  for  gripes.  &c.,  but  in  all 
eases  the  above,  we  think,  will  be  found  sufficient  for 
pure  cases  of  spasms,  stoppage  of  water,  &c.  We  have 
always  found  the  following  sufficient  : linseed  oil  1 
pint,  spirits  of  terpentine  2 to  3 oz.,  tincture  of  opium 
(i.e.  laudanum)  1 to  2 oz.  ; or,  if  that  is  not  handy, 
some  black  pepper,  mixed  in  some  gin  and  warm 
ale. 

“Should  constipation  be  present,  and  the  pains  still 
continue  for  about  an  hour  after  the  first  medicine 
is  given,  give  Barbadoes  aloes  4 to  6 or  8 drachms, 
powdered;  carbonate  of  ammonia,  £ to  1 oz.  ; dis- 
solved or  mixed  in  about  a pint  of  cold  water. 
But  after  the  first  draught  is  given,  well  wash  the 
6heath  and  penis  by  gently  drawing  it  out  with  warm 
water  and  soap ; throw  up  plenty  of  clysters  (i.e.  in- 
jections). If  the  pains  should  still  continue,  and  the 
pulse  increase  in  force  and  frequency,  bleed,  and  take 
away  as  much  as  the  animal  will  bear.  Now,  we  would 
advise,  in  all  cases  when  the  pains  are  very  severe 
at  the  first,  not  to  hesitate  to  bleed,  and  largely  ; it 
can  do  no  harm,  and  by  delaying  too  long,  perhaps  cause 
fatal  injury.  We  have  heard  of  professionals  who  gene- 
rally say,  * Oh,  we  never  bleed  in  such  cases  ! * All 
such,  we  say,  in  our  humble  opinion,  is  foolishness  ; such 
•jases,  simple  at  first  as  they  may  appear,  having  so 
much  tendency  to  run  quickly  to  inflammation.  Again, 
should  there  be  chronic  disease,  less  or  more,  of  the 
lungs  (and  show  us  the  horse  exempt  from  that 
after  six  or  seven  years  of  age,  although  not,  perhaps, 
perceivable  while  living),  what  so  likely  to  produce 
acute  inflammation  in  these  organs  as  the  violent  ex- 
citement existing  during  a fit  of  colic  or  spasms?  We 
are  not  advocates  for  a free  use  of  the  fleam  in  all  and 
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every  case  ; however,  the  farmer,  &c.,  in  such  casc-a 
can  never  be  far  wrong;  and  should  he  have  no  reme- 
dies at  hand  suitable,  he  can  never  err  in  bleeding  as 
early  as  possible.  Should  the  pains  still  continue,  he 
should  then  apply  a mustard  blister,  well  rubbed  in 
all  along  the  belly,  to  which  may  be  added  a little 
ammonia  or  turpentine,  with  bags  or  blankets  dipped  in 
scalding  water,  and  held  by  two  men,  one  at  each  side, 
up  to  the  belly  ; injections,  repeated  bleedings,  and 
occasional  drenches  of  gruel,  in  which  you  may  give  an 
opiate,*  such  as  extract  of  belladonna  2 to  4 drachms, 
acetated  liquor  of  ammonia  2 to  4 oz.  The  above  is  a 
course  of  treatment  to  be  employed  in  such  cases ; and 
the  earlier,  even  in  a simple  form,  the  better.  Active 
measures  at  the  outset  are  the  best,  safest,  and  surest 
policy  to  follow ; for,  as  we  have  just  hinted,  you  may 
have  disease  going  on  in  the  chest  as  well  as  in  the 
abdomen. 

“Over-gorging  or  loading  the  stomach  and  bowels 
with  dry  indigestible  food,  or  even  with  clover  grass, 
&c.,  is  often  the  cause  of  these  diseases.  In  this  case  the 
same  treatment  must  be  used — bleeding,  purgatives, 
stimulants,  &c. ; injections,  counter  irritation,  as  before 
stated,  &c. 

“Sometimes  these  diseases  will  suddenly  change  to 
the  fore-feet,  causing  acute  inflammation,  or  founder 
of  the  feet,  as  it  is  termed.  This  will  require  the 
utmost  practical  skill,  so  we  need  not  enlarge  on  the 
treatment  here,  further  than  removing  the  shoes,  thinly 
paring  the  feet,  bleeding  at  the  toe,  poulticing,  blister- 
ing, or  firing  and  blistering  round  the  top  of  the  hoof, 

* 

* “ Ext.  bellad.  . . . 2 to  4 drachms. 

Liq.  ammon.  acet.  . . . 2 „ 4 ounces. 

Dissolve  the  Ext.  in  some  boiling  water,  and  mix,  repeating  as  necessary. 
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paying  attention  to  the  state  of  the  bowels,  but  not 
giving  strong  purgative  doses ; rather  try  mashes, 
gruel,  giving  sedative  and  diuretic  boluses.  Super- 
purgation may  arise  from  the  same  cause,  and  produce 
colicky  pains ; in  this  case  you  cannot  do  better  than 
bleed — say,  six  quarts — and  give  the  anti-spasmodic 
draught,  nursing  the  bowels,  as  it  were,  with  mashes, 
gruel.  In  such  cases  it  neither  does  all  at  once  to  stop 
it  by  astringents,  or  to  carry  it  off  by  purging.  We 
might  say,  take  a middle  course  betwixt  the  two  ; and 
by  all  means  have  the  shoes  taken  off,  the  feet  pared, 
and  the  animal  placed  in  a loose  box  in  case  of  metas- 
tisis  taking  place,  that  is,  the  disease  changing  from 
the  bowels  to  the  feet,  as  before  Btated.  Should  an 
astringent  be  imperatively  required  (as  would  be  the 
case  in  giving  an  over-dose  of  purging  medicine),  one 
of  the  following  will  suffice  : — 

Prepared  chalk  . . . . 2 to  4 drachms. 

Extract  catechu  . . . . 1 ,,  2 „ 

Powdered  opium  . . . . 1 „ 2 „ 

„ ginger  ....  4 „ 

Mix  in  treacle,  and  make  into  bolus. 

Or  take  half  a pound  of  starch,  make  into  gruel,  and 
mix — 

Tincture  opium  . . . . 1 to  2 ounces. 

Powdered  ginger  . , . . 4 » 1 ounce. 

In  over-purgation  from  eating  clover  grass,  you  cannot 
do  better  than  give  the  anti-spasmodic  draught  (see 
p.  172),  giving  the  largest  dose  of  tincture  of  opium. 
After  it  is  allayed,  you  can  then  judge  of  the  necessity 
for  giving  any  further  purging  medicine. 

“ Severe  constipation  may  also  be  the  result  of  over- 
eating dry  food,  and  may,  at  intervals,  cause  colicky 
pains.  Purgatives  here  at  once,  clysters,  plenty  of 
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gruel,  sloppy  mashes,  stimulants,  if  necessary,  but  no 
opiate  (see  recipe,  p.  174,  note) ; and  if  colicky  pains 
increase,  then  anti-spasmodic  draught  recipe,  p.  172, 
omitting  tincture  of  opium. 

‘‘The  foregoing  are  simple  observations  or  hints  on 
the  diseases  of  stomach  and  bowels,  and  an  early  atten- 
tion being  paid  to  them  in  all  cases  in  the  early  stages, 
will  be  the  means  of  preventing  the  many  fatal  con- 
sequences which  may  take  place  by  delaying  too  long 
prompt  active  treatment,  simple  as  the  symptoms  of  the 
disease  may  appear  to  be. 

“ Before  leaving  this  subject,  we  may  here  remark  that 
bots  is  a frequent  cause  of  disease  in  the  stomach.  We 
have  seen,  after  death,  the  pyloric,  opening  into  the 
intestine,  completely  choked  up  with  them,  and  which 
defied  the  strongest  purgatives  and  stimulants  to  remove ; 
and  in  some  cases  the  coats  of  the  stomach,  to  which 
they  were  adhering  in  large  quantities,  nearly  perforated. 
The  symptoms  of  the  above  were  similar  to  colicky  pains, 
recurring  at  intervals,  but  not  so  violent.  The  animal 
at  times  very  dull,  head  heavy,  walking  round  and  round 
the  box,  and  seemingly  unconscious  of  all  around,  and 
if  awakened  from  his  lethargy,  gets  vicious.  These  cases 
generally  occurred  in  the  summer  time,  about  the  time 
these  parasites  are  naturally  dislodged,  or  about  to  come 
away — a very  interesting  subject,  and  one  which  need 
not  be  enlarged  on  here.  We  should  advise  that  when 
horses,  about  the  end  of  spring  and  beginning  of  summer, 
appear  dull,  the  coat  unthrifty-looking,  appetite  im. 
paired,  and  if  out  at  grass,  tympany,  or  swelling  of  ths 
belly  occasionally,  twitcbings  of  the  tail,  droppings 
sometimes  softisb,  next  time  bard,  with  perhaps  a slight 
occasional  fit,  if  we  may  so  call  it,  of  coughing,  that  the 
animal  should  be  taken  up,  placed  in  a cool  loose  box, 
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and  after  proper  preparation — consisting  of  a few  bran 
mashes,  chilled  water — a gentle  dose  of  physic  should  ba 
given.  When  worms  of  any  kind  ure  present,  after 
fasting  the  animal  say  from  morning  to  night,  give  2 
oz.  of  spirits  of  turpentine,  ^ pint  of  linseed  oil,  and  a 
gentle  dose  of  physic  next  morning.  There  are  many 
other  medicines  extolled,  as  vermifuges;  but  we  have 
found  the  above  always  suitable  ; ‘ but  it’s  one  thing  to 
admiuister  a poison  to  kill  them,  another  to  get  them  to 
take  it.’ 

“The  liver  is  sometimes  the  seat  of  disease,  more 
generally  of  the  chronic  stage,  and  congested.  The 
symptoms  of  the  former  are  not  very  pointed.  The 
animal  is  dull,  coat  staring,  hard,  dry,  crispy-like  feel 
when  taken  by  the  fingers  ; little  or  no  appetite,  or 
irregular  ; pulse  quick,  but  full,  strong ; hardly  ever 
lies  down  for  long  at  a time;  looks  round  at  the  right 
or  oft' flank,  and  if  pressed  on  that  side  towards  the  end 
of  the  ribs,  feels  pain  ; abdomen  full,  as  if  tympany. 
A sure  symptom  is  lameness  of  the  right  or  off  leg, 
although  no  heat  or  swelling  or  even  pain  is  felt  in 
examination.  In  some  cases  we  have  seen  a shivering 
of  the  shoulder,  droppings  hard,  small  balls  of  a dark 
white  clayey-like  colour,  and  covered  with  streaky  slimy 
mucus  ; yellowness  of  the  eyes,  mouth  hot  and  clammy. 

Treatment: — Bleeding;  physic,  full  dose;  apply  a 
blister,  or  mustard  well  rubbed  in  on  the  side  where 
the  pain  is  felt  on  pressure.  After  the  bowels  are  well 
opened,  and  the  physic  almost  set,  you  may  give  calomel 
£ a drachm,  powdered  opium  \ a drachm,  gentian  or 
ginger  4 drachms,  daily  for  a few  days;  and  if  the 
appetite  is  faulty,  give  tonics,  and  an  occasional  diuretic, 
keeping  the  bowels  open  by  mashes,  carrots,  turnips, 
&c. ; or  if  the  bowels  should  again  become  costive,  give 


178 


OUTLINES  OF  MODERN  FARMING. 


aloes  4 drachms,  calomel  5 a drachm.  In  this  case 
omit  opium.  When  in  a congested  state,  the  pain  is 
more  acute,  and  uneasiness  more  expressed,  with  the 
foregoing  83^mptoms  ; and  the  breathing  is  in  this  case 
more  accelerated,  with  heavy  hanging  of  the  head,  eyes 
staring,  bold,  full  ; in  the  other  more  sunken.  Here  you 
must  bleed,  and  largely,  and  this  may  have  to  be  repeated. 
Physic,  a full  dose,  in  which  you  may  add  a drachm 
of  calomel ; but  somehow  we  like  to  leave  the  adminis- 
tration of  the  calomel  as  given  before.  Blister  as  before, 
and  when  all  irritation  is  allayed,  the  eyes  natural 
colour,  bowels  open  and  droppings  more  healthy,  give 
tonics  and  diuretics. 

“ When  treatin  g on  the  diseases  of  the  bowels,  we  omitted 
to  mention  the  peritoneum,  or  lining  membrane  of  the 
abdomen.  Uuless  from  wounds,  we  cannot  say  we  ever 
met  with  a pure  case  of  peritonitis.  It  is  often  an  accom- 
paniment of  inflammation  of  the  bowels,  and  the  symp- 
toms are  so  much  alike,  that  one  can  hardly  describe  any 
marked  difference,  unless  where  the  slightest  pressure 
on  the  abdomen  with  the  hand  gives  intense  pain.  The 
bowels  are  very  much  constipated,  and  large  doses  of 
physic  are  required;  in  addition  to  the  usual  bolus  of  aloes, 
give  10  to  15  drops  of  croton  oil,  counter  irritation  to  the 
belly,  and  bleeding  largely;  injections.  Take  for  instance 
this  case  : a light  cart  mare,  in  jumping  out  of  the  field 
in  which  she  was  grazing,  staked  herself  between  the 
udder  and  flank.  The  wound  was  about  four  inches  long, 
and  through  it  protruded  the  whole — or  nearly — of  the 
omentum,  orcawl,  till  it  reached  the  ground.  As  there 
was  no  probability  of  returning  it,  we  cut  it  off  close  to 
the  wound,  inserted  the  small  portion  left,  and  stitched 
up  the  wound.  As  it  was  some  three  or  four  hours  after 
the  accident  ere  we  saw7  her,  there  was  then  considerable 
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fever,  pulse  quick,  breathing  much  accelerated,  wild 
look  in  the  eyes,  pawing  with  the  fore  feet,  hard  work 
to  keep  her  from  lying  down,  when  no  doubt  she  would 
have  rolled  as  in  colic,  &c.  After  closing  the  wound  we  gave 
full  dose  of  physic,  and  bled  until  she  began  to  stagger  ; 
backraked,  and  threw  up  injections ; set  two  inen  to 
foment  continually,  till  further  orders,  with  water  as 
hot  as  possible.  In  about  six  hours  after,  the  fever  and 
uneasiness  and  quick  pulse  continuing,  bled  again  to 
the  amount  of  six  quarts,  and  gave  a sedative  bolus  in 
which  was  4 drachms  of  aloes  and  10  drops  of  croton 
oil.  Our  reason  for  giving  so  much  purging  medicine 
so  close  on  the  first,  was  a dread  of  constipation.  Next 
day  fever  and  uneasiness  were  somewhat  abated,  pulse 
rather  quick,  but  natural.  As  no  faeces  had  been  dis- 
charged, backraked,  and  threw  up  injections.  As  no 
urine  had  been  6een  discharged,  we  inserted  a piece  of 
onion  * in  the  vagina  or  shape,  when  after  a little  she 
camped  herself,  and  discharged  a considerable  quantity 
of  urine.  Gave  a sedative  bolus,  and  left  one,  in  which 
was  2 drachms  of  aloes,  to  be  given  at  night.  Next  day, 
little  or  no  swelling  at  the  wound,  pulse  quieter, 
symptoms  altogether  favourable.  Next  day  bowels  and 
kidneys  had  acted,  going  on  favourably,  with  the  ex- 
ception of  near  hind-leg,  same  side  as  the  wound,  being 
very  much  swollen.  Inserted  rowel  inside  the  thigh, 
and  fomented  leg  ; wound  looking  well.  Gave  sedative  ; 
next  day  bowels  again  costive,  kidneys  acted  but  spar- 
ingly. Repeated  treatment  as  on  second  day.  The  diet 
was  restricted  to  bran  mashes  and  gruel.  The  same 

* “We  may  here  mention  that  nothing  sooner  causes  a mare  to  camp 
herself  and  stale  than  a piece  of  peeled  onion  or  chewed  ginger  inserted  in 
the  vagina  or  shape,  to  the  depth  of  two  inches  or  so  ; and  nothing  sooner 
a horse  then  washing  the  sheath  and  penis,  or  yard,  by  gently  drawing 
it  out  ; at  the  same  time  not  forgetting  the  aid  of  medicine. 
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course  of  treatment  was  occasionally  continued  off  and 
on,  and  at  the  end  of  three  weeks  she  was  at  gentie  work. 
The  wound  we  left  to  nature,  merely  keeping  it  clean, 
and  it  gave  but  little  trouble  to  what  we  had  expected. 
But  mark  us, — it  is  not  every  case  of  the  kind  that  will 
terminate  so  favourably.  We  consider  that  the  bleeding 
so  largely  at  the  outset  prevented  acute  inflammation 
from  taking  place. 

“Kidneys  are  not  often  subject  to  disease,  but  inflam- 
mation is  apt  to  take  place  from  injury,  such  as  blows, 
leaping  in  hunting,  &c.,  or  being  much  exposed  in  wet 
weather.  The  symptoms  are,  if  very  acute,  violent  pain, 
pawing,  or  stamping  rather,  with  the  hind-feet,  fore-feet 
as  well;  lying  down,  and  looking  back  as  if  griped. 
But  in  this  case  there  is  more  stiffness,  and  care  in 
lying  down  and  getting  up  than  in  the  other  ; great 
difficulty  in  backing  or  turning ; pulse  quick,  hard, 
breathing  increased ; often  trying  to  stale,  but  cannot, 
or  else  but  little  at  a time,  stands  with  his  legs  wider 
than  usual,  back  arched,  bowels  costive,  pressure  on  the 
loins  gives  great  pain,  making  him  crouch  almost  to  the 
ground,  in  some  cases  takes  a little  time  to  get  himself 
straight  again. 

“Treatment: — Bleed,  and  largely  ; physic;  mustard 
poultice,  well  rubbed  in  along  the  luins,  or  if  it  can  bo 
got,  the  warm  skin  just  off  a sheep  laid  across  the  loins, 
baokraking,  throwing  up  injections;  when  the  hand  is 
introduced,  per  rectum,  you  can  easily  ascertain  the 
degree  of  inflammation  from  the  heat  felt,  and  whether 
the  bladder  is  full  or  empty,  but  the  latter  will  almost 
always  be  the  case  ; no  diuretics  must  be  given,  and 
nothing  used  as  a blister  but  the  mustard.  Animals,  when 
often  troubled  with  a difficulty  in  staleing.and  in  doingso 
suffering  pain,  t he  urine  being  much  changed,  the  sooner 
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they  are  properly  and  carefully  examined  by  your  veteri- 
nary surgeon  the  better,  as  we  should,  in  such  cases, 
advise  the  amateur  to  attempt  no  treatment  himself 
further  than  giving  a dose  of  physic  ; or  if  any  fever  or 
quick  pulse  is  present,  bleed,  apply  mustard,  and  restrict 
the  diet  in  the  acute  and  chronic  to  bran  mashes,  gruel, 
and,  above  all,  well  boiled  linseed,  as  much  as  he  can  be 
got  to  take,  mixed  with  the  mash  or  gruel,  or  alone, 
just  as  you  can  get  him  to  take  it. 

“ Urinary  calculi,  stricture  of  the  neck  of  the  bladder, 
&c.  &c.,  must  all  be  left  to  the  most  experienced 
practitioner,  as  hardly  any  rules  regarding  symptoms 
or  treatment  could  be  laid  down  that  the  amateur  could 
safely  follow,  further  than  what  we  have  stated. 

“We will  now  proceed  to  wounds , bruises,  open  joints, 
and  will  begin  writh  broken  knees,  as  it  is  generally 
termed.  In  slight  cases  the  hair  is  merely  rubbed  off, 
with  slight  abrasion  of  the  skin,  and  but  slight  bleed- 
ing, perhaps  more  bruised  and  swollen.  In  such  a case, 
with  fomentations,  poultices,  a dose  of  physic,  and  a few 
days*  rest,  all  is  again  well,  with  the  exception  of  the 
hair  being  off.  In  this  case  apply  spermaceti  ointment, 
coloured  with  charcoal ; avoid  gunpowder,  as  it  stimu- 
lates. If  deeply  cut,  it  may  require  a digestive,  such  as 
the  ointment  mentioned  when  treating  of  cattle,  or  the 
black  oils,  * to  get  the  parts  to  fill  up  by  granulation;  and 
when  getting  too  high,  apply  a little  powdered  sulphate 
of  copper  (i.e.  blue  vitriol),  then  tinct.  benzoin,  or  com- 
pound tincture  of  aloes,  with  a feather,  or  2 drachms 
sugar  of  lead,  2 drachms  sulphate  of  zinc,  dissolved  in 

* “ Black  Oils,  from  ‘Morton’s  Pharmacy.’ — ‘ Olive  oil  ; spirits  of 
turpentine.  Mix,  and  add  oil  of  vitriol  4 drachms,  lenving  the  cork 
out  of  the  bottle  until  all  the  heat  evolved  has  passed  oil.’  It  is  a very 
{rood  digestive,  and  easier  applied  thau  the  ointment.  Merely  dip  a 
feather  in  the  bottle  and  apply. 
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a pint  of  water ; and  when  fit  for  work,  to  bide  the  part 
a little,  apply  the  spermaceti,  coloured  as  before.  When 
the  wound  is  so  deep  as  to  open  the  joint,  and  allow  the 
synovia  or  joint  oil  to  run,  you  may  then  expect  con- 
siderable fever.  Physic  here  is  imperatively  called  for, 
and  in  some  cases,  when  the  symptomatic  fever  runs 
high,  bleeding  may  be  necessary  ; well  foment  or  apply 
a poultice,  so  as  to  clean  the  wound,  and  allay  the  in- 
flammation in  the  part,  prior  to  further  treatment.  The 
synovia  or  joint  oil  is  of  a sticky,  yellow  colour,  and 
when  dropping  on  the  leg  or  foot,  congeals,  and  is  then 
more  whitish  in  appearance,  so  that  you  cannot  mistake 
it.  The  animal  must  be  kept  as  quiet  as  possible,  head 
tied  up  to  the  rack  ; in  some  cases  partial  slinging  may 
be  required.  The  treatment  requires  the  greatest 
amount  of  patience  and  perseverance,  and  there  is  no 
end  to  the  different  remedies  named;  but  as  far  as  our 
practice  is  concerned,  we  have  always  found  the  following 
the  safest,  as  giving  the  least  pain  (which  is  a great  thing 
in  treating  such  cases,  when  you  remember  that  every 
time  the  limb  is  moved  it  opens  the  wound  and  moves 
the  joint,  causing  a fresh  escape  of  the  oil),  and  we  think 
the  most  effectual,  at  least  we  have  found  it  so : get  a 
piece  of  new  burnt  lime  from  the  kiln,  and  again  place 
it  in  a fire  till  it  becomes  red  hot ; take  it  out,  and  when 
cool,*  pulverise  it  finely,  and  apply  it  with  the  finger  to 
the  wound  till  well  closed  up,  and  then  keep  dusting  it 
on  the  part,  taking  care  not  to  disturb  the  first  appli- 
cation, keeping  on  in  the  same  manner  continually  at 
every  fresh  oozing  of  the  oil,  till  it  is  completely  stopped, 
which  may  be  from  a week  to  two  or  three.  We  should 

* “ We  may  here  slate  that  when  the  lime  is  made  red  hot,  as  stated,  its 
caustic  qualities  are  destroyed,  but,  on  the  contrary,  its  styptic  qualities 
are  increased. 
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think  that  we  have  thus  treated  hundreds  of  cases,  both 
in  the  knee,  hock,  fetlock,  &c.,  and  have  always  had 
success.  After  the  parts  are  healed  up  and  become  cool, 
lameness  may  exist,  with  enlargement  of  the  joint,  in 
which  case  blistering  repeatedly  with  the  biniodide  of 
mercury  ointment  is  recommended  ; or  even  the  appli- 
cation of  the  hot  iron,  and  then  blister.  A short  run 
at  grass  will,  if  the  season  permit,  be  beneficial. 

“There  are  oftentimes  wounds  of  joints  internally  from 
the  effects  of  blows,  falls,  without  any  external  or  open 
wound ; in  such  cases  the  inflammation  is  very  acute, 
with  much  swelling,  heat,  and  tenderness  on  and  all  round 
the  par  t affected.  Treatment : — Physic,  fomentations,  rest ; 
if  about  the  shoulder  or  elbow  joiut,  a rowel  between  the 
fore-legs;  again,  if  about  the  hip  or  stifle  joint,  a rowel  in- 
side the  thigh  will  be  found  good  practice.  In  a short 
time,  should  the  surrounding  swelling  become  reduced, 
and  only  exist  on  the  part  originally  bruised,  you  may 
then  expect  matter  to  be  forming  within  ; you  may  now 
rub  in  some  blister  ointment  to  hasten  that  process,  and 
when  fluctuation  is  felt,  open  it,  or  perhaps  it  will  be 
best  for  the  amateur  to  allow  it  to  burst  of  itself ; 
above  ail,  do  not  think  of  opening  it  further  by  inserting 
the  finger,  because  if  synovia  or  joint  oil  is  discharging 
with  the  matter  (which  you  will  know,  as  stated  before, 
by  its  yellowish,  glairy  appearance,  and  sticky  feel),  in 
such  cases  there  is  more  trouble  in  stopping  such  dis- 
charge, from  the  parts  being  so  deep  seated,  and  not  to 
be  reached  ; and  by  endeavouring  to  be  of  service  by 
pushing  in  anything  with  the  idea  of  plugging  up  the 
wound,  you  only  make  matters  worse.  Apply  the 
hydrated  lime  as  before,  keeping  the  animal  very 
quiet,  and  when  the  discharge  is  stopped,  treat  as 
simple  wounds. 
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Blows,  or  kicks,  on  the  shank  or  metatarsal  hones, 
i.e.  leg  bones  below  the  knee  or  hock  where  no  flesh 
or  muscle  is,  only  tendons — tendinous  expansions,  theca, 
or  sheaths. — Such  wounds  are  very  frequent  in  such 
parts,  and  in  some  cases  imperative  rest  and  quietness 
is  called  for,  as  the  bone  may  be  cracked  or  partially 
fractured.  Again,  blows  or  kicks  are  here  very  often 
the  cause  of  a splint,  as  it  is  termed ; in  such  cases, 
after  the  inflammation  is  allayed,  apply  daily,  or 
every  alternate  day,  a little  of  the  biniodide  of  mer- 
cury ointment,  or,  what  is  perhaps  better,  well  rub 
in  a little,  so  as  at  once  to  blister,  tie  up  the  head  for 
a day,  and  in  the  course  of  ten  days  or  a fortnight,  if 
required,  repeat  again  ; the  same  will  apply  to  the  hock 
and  hind  shank  bone.  We  may  as  well  here  remark  that 
the  treatment  of  wounds  is  also  greatly  aided  by  the  appli- 
cation of  collodion,  the  making  of  which  we  need  not 
here  enter  into,  as  the  amateur  would  not  easily  make  it, 
and  it  can  be  got  prepared  at  any  respectable  chemist’s. 
Suffice  it  here  to  sajr,  that  by  attending  to  the  foregoing 
general  remarks  on  wounds  and  their  treatment,  the 
amateur  will  not  err  much. 

“ We  may  now  give  a few  hints  on  general  lameness, 
and  will  first  consider  what  is  called  spavin,  a small 
bony  tumour  on  the  inside  of  the  hook,  which,  when 
forming,  causes  considerable  pain  and  lameness.  The 
tumour  at  first  may  be  hardly  perceptible,  although  the 
animal  may  be  very  lame,  but  by  applying  pressure — 
catching,  as  it  were,  the  outside  of  the  hock  with  the 
four  fingers,  and  pressing  the  thumb  on  the  lower  part 
of  the  inside  of  the  hock,  at  its  articulation  with  the 
shank  bone,  or,  we  may  say,  smaller  shank,  or  splint 
bone,  i.e.  metatarsals — much  pain  will  be  felt.  In  this 
incipient  stage  we  would  advise  fomentations,  poultices, 
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physic,  at  the  same  time  looking  to  the  make  of  the  shoe  ;* 
perhaps  the  outside  heel  or  calking  of  which  is  consider- 
ably higher  than  the  inside,  causing  so  much  more  pressure 
on  the  inside,  which  sets  up  inflammation  in  the  liga- 
ments, the  product  of  which  is,  the  cartilage  or  ligament 

* The  following  are  Colonel  Fitzwygram’s  directions  for  shoeing 
horses,  which  will  be  useful  here  : — 

“ To  shoe  horses  with  ordinary  feet,  we  would  suggest  the  following 
directions  to  the  farrier — 

“ 1st.  With  your  drawing-knife  take  off  from  the  ground  surface  of 
the  crust  as  much  as  may  represent  a month’s  growth.  Remember  that 
there  is  generally  a far  more  rapid  growth  of  horn  at  the  toe  than  at 
either  the  heels  or  the  quarters.  More,  therefore,  will  be  required  to  be 
taken  off  the  too  than  off  other  parts  ; in  other  words,  shorten  the  toe. 
Be  careful  to  make  the  heels  level.  Having  lowered  the  crust  to  the 
necessary  extent  with  the  knife,  smooth  it  down  level  with  the  rasp. 

“ 2nd.  Round  off  the  lower  edge  of  the  crust  with  the  rasp.  Do  this 
carefully  and  thoroughly.  If  a sharp  edge  be  left,  the  crust  will  be  apt 
to  split  and  chip.  The  preparation  of  the  foot  is  now  complete.  It 
remains  to  fit  the  shoe  to  the  foot. 

“ 3rd.  Let  the  shoe  be  made  with  a narrow  web  (if-inch),  of  even  width 
all  round,  except  at  the  heels  (see  direction  No.  8),  fiat  towards  the  sole, 
and  concave  to  the  ground. 

“ 4th.  Turn  up  the  toe  of  the  shoe  on  the  horn  of  the  anvil.  The 
degree  of  ‘ turn-up  ’ must  be  regulated  by  what  you  find  necessary  in 
each  horse  to  make  the  wear  nearly  even  all  over  the  shoe.  It  will  he 
found  in  practice  that  most  horses  take  much  about  the  same  degree  of 
‘ turn-up.’ 

“5th.  Make  five  counter-sunk  nail  holes  in  each  shoe,  viz.,  three  on 
the  outside,  and  two  on  the  inside.  Make  the  anterior  hole  on  each 
side  immediately  posterior  to  the  ‘ turn-up.’  Let  the  second  and  third 
holes  on  the  outside  divide  evenly  the  remaining  space  on  the  heel.  Let  the 
second  hole  on  the  inside  be  opposite  to  the  second  hole  on  the  outside. 

“ 6th.  Let  the  nail  holes  be  punched  coarse,  i.e.,  nearly  in  the  centre 
of  the  web,  brought  out  straight  through  to  the  other  side.  This  may 
oe  done  with  safety  where  a good  crust  has  been  preserved. 

“ 7 th.  Fit  the  shoe  accurately  to  the  foot.  It,  must  be  as  large  as  the 
full  unrasped  crust,  but  no  part  must  project  beyond.  The  shoe  must 
be  continued  completely  round  towards  the  heels,  as  far  as  the  crust 
extends. 

“8th.  The  web  must  be  narrowed  at  the  heels,  so  that  its  inside  edge 
may  cover  the  line  of  the  bars,  and  no  more. 

“ 9th.  Slope  off  the  heels  of  the  shoe  in  the  same  direction  as  the 
heels  of  the  crust,  so  as  to  prevent  the  possibility  of  their  catching  in 
the  hind  shoe. 

“ 10th.  Select  nails  that  will  fit  exactly  into,  and  completely  fill  the 
r.ail  holes. 

“ 11th.  Twist  off  the  clenches  as  short  and  stubby  as  possible,  and  lay 
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become  absorbed,  and  bony  matter  is  thrown  out — hence 
bone  spavin.  The  same  remarks  will  apply  to  splints  on 
the  inside  of  the  knee,  and  at  the  same  place,  if  we  may 


them  down  flat  with  the  hammer,  and  let  the  pincers  daring  this  time  be 
firmly  pressed  against  the  heads  of  the  nails.  The  clenches  are  not  to 
be  filed  either  before  or  after  turningdown,  nor  is  a ledge  to  be  made  in  the 
crust  to  receive  the  clenches.  For  ordinary  hind  feet  the  pattern  of  shoe 
in  common  use  is  recommended,  but  with  a clip  on  each  side,  imme- 
diately anterior  to  the  first  nail,  instead  of  one  only  at  the  toe.  This 
double  clip  keeps  the  shoe  steadier  in  its  place  than  the  single.  The 
web  should  be  made  somewhat  wider  at  the  toe  than  at  other  parts,  in 
order  to  allow  space  for  the  thorough  sloping  of  its  inner  edge,  as 
recommended  under  the  head  of  Over-Reach. 

“ For  reasons  which  have  been  already  explained,  the  hind  foot  does 
not  require  to  be  shortened  at  the  toe  like  the  fore  foot ; but  the  other 
directions  given  above— namely,  as  regards  lowering  the  crust,  rounding 
its  lower  edge,  accurate  fitting  without  rasping,  punching  the  nail  holes 
coarse,  nailing,  and  clenching,  with  the  total  absence  of  rasping,  paring, 
opening  the  heels,  cutting  away  the  frog  or  bars,  &c. — apply  equally  to 
hind  as  to  fore  feet.  Six  nails — viz.,  three  on  each  side — are  needed  for 
the  hind  shoe.  Without  the  third  nail  on  the  inside,  shoes  are  apt  to 
‘ twist  ’ on  the  feet.  The  horse  is  now  shod.  Nothing  more  must  be 
done  for  the  sake  of  what  is  sometimes  called  appearance.  The  best 
iron  only  should  be  used  for  shoes.  Good  iron  makes  a light  shoe  wear 
as  long  as  a heavy  one  of  inferior  metal.” 

To  the  above  may  be  added  the  following  : — 

“ Simple  Rules  on  Shoeing. 

“ 1st.  After  having  taken  off  the  old  shoe,  shorten  the  toe,  and  remove 
all  the  dead  and  loose  parts  of  the  hoof.  Do  not  cut  the  sole  or  pare 
the  frog,  except  when  the  foot  has  received  an  injury  from  a nail  or 
otherwise,  when  it  must  be  weil  cut  out. 

“ 2nd.  Let  the  shoe  be  of  equal  thickness,  or  rather  thinner  at  the  heel. 
The  ground  and  foot  surface  should  be  perfectly  level.  The  shoe  should 
lie  light  on  the  heels.  Too  many  nails  are  objectionable,  and  these 
should  be  kept  as  far  as  possible  from  the  heels. 

“ 3rd.  For  the  hind  feet  there  is  no  objection  to  calkins,  though  they 
are  of  doubtful  benefit.  Horses  travel  better  without  them.  The  hind 
shoes  are  made  thicker  at  the  toes  than  at  the  quarters  ; the  nails  also 
can  be  put  closer  to  the  heels  without  causing  inconvenience. 

“ 4th.  Side  clips  should  be  avoided  ; they  destroy  the  hoof.  The  same 
is  the  case  when  the  nails  are  too  close  together.  The  feet  should  never 
be  rasped,  as  it  destroys  the  enamel  of  the  hoofs,  renders  them  brittle, 
and  causes  sanderaeks,  and  consequently  lameness. 

“ 5th.  Expansion  is  a fatal  error,  winch  has  led  to  many  abuses  in 
shoeing,  such  as  paring  of  the  sole  and  frog,  rasping  of  the  hoof,  &c. 

“The  elasticity  of  the  foot,  which  is,  however,  very  limited,  exists 
only  on  the  upper  (tart  of  the  hoof,  principally  round  the  coronet.  On 
the  low’er  part  and  the  toe  it  is  nil.” — W.  Kknks,  M.R.C.V.S.  London, 
tu  Vtlti  iwian. 
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use  the  term,  as  in  the  hock.  Splints  in  this  situation 
are  far  more  dangerous  than  at  the  same  place  in  the 
hock,  because  b)r  destroying  the  proper  bending  or  action 
of  the  knee  joint,  the  poor  animal  is  always  in  danger  of 
coming,  or  rather  falling,  down  on  his  knees.  You  may 
depend  upon  it  that  splints  and  spavins  are  more  often 
caused  by  the  above-mentioned  irregular  manner  of  shoe- 
ing, more  especially  in  young  horses  when  first  put  to 
woi'k,  than  from  thejsaceand  irregular  macadamised  or 
paved  roads,  though  no  doubt  that  is  also  a frequent 
cause.  The  treatment  of  both  is  similar  ; after  the  in- 
flammation is  subdued  (by  rest,  fomentations,  poultices, 
&c.),  which  will  be  ascertained  by  less  heat  in  the  part, 
less  lameness,  apply  repeated  blisters  with  the  biniodide 
of  mercury  ointment ; or,  what  is  the  surest  means  of 
causing  permanent  soundness,  apply  the  hot  iron,  i.e. 
actual  cautery,  pretty  deep  in  transverse  lines  across  the 
part  affected,  extending  considerably  above  and  below 
the  exact  part  ; then  blister,  or  in  other  words,  as  the 
operation  is  commonly  called,  fire,  and  blister. 

“ Thorough  pin,  bog  spavin,  wind  galls,  are  inflammaiion 
of  the  small  sacs  in  the  neighbourhood  of  joints,  con- 
taining the  joint-oil  or  synovia,  and  are  caused  by  over- 
exertion, leaping,  drawing  heavy  draughts  ; the  joints 
becoming  sprained,  cause  the  bag  or  sac  to  enlarge  ; 
hence  the  name  thorough  pin,  when  the  disease  is  situated 
just  in  the  hollow  above  the  hock  ; bog  spavin  on  the  hock 
itself;  windgalls  on  the  fetlocks.  Treatment  in  these  cases 
same  as  for  spavin,  &c.,  especially  in  the  hock,  as  the 
disease  is  more  liable  to  become  troublesome  there,  or,  at 
least,  if  severe  measures  are  not  resorted  to,  will  greatly 
enlarge.  Windgalls  is  the  same  disease  at  the  fetlocks. 
Treatment:  cold  applications,  bandages,  rest,  blistering, 
firing,  according  to  the  extent  of  the  disease. 
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“ Navicular  disease,  or  inflammation  of  lowest  joint  of 
the  extremities.  The  peculiar  unatomy  or  structure  of 
this  joint  (the  physiology  of  which  we  need  not  here 
enter  into)  causes  it  to  be  very  liable  to  inflammation, 
from  over  and  oft-repeated  exertion,  stumbling  on 
round  stones,  bad  shoeing,  attended  with  corns,  i.e., 
bruises  in  the  inside  corner  of  the  heel  in  the  fore-foot. 
We  may  here  observe  that  this  disease  is  almost  confined 
to  the  fore-feet,  although  no  doubt  cases  do  occur  in 
the  hind- foot,  although  not  to  cause  the  extent  of  lame- 
ness as  in  the  former,  and  which  is  more  frequently 
over-looked.  We  have  observed  several  instances,  the 
lameness  in  which  was  more  easily  got  rid  of,  no  doubt 
because  in  action  more  weight  is  thrown  on  the  fore* 
feet  than  on  the  hind.  Symptoms  of  lameness  in  this 
joint : place  the  fingers  in  the  hollow  of  the  pastern 
above  the  frog,  and  you  will  find  considerable  heat, 
and  perhaps  detect  a small  puffy  tumour — something 
of  the  same  feel  as  a windgall;  in  fact,  in  its  incipient 
state,  we  believe  it  to  be  the  same  disease — inflam- 
mation or  strain  of  the  bursa  mucosa — differently 
situated ; the  animal  will  fence  or  point  his  foot 
forward,  or,  if  both  are  injured,  first  one,  then  the 
other  ; considerable  heat  all  round  the  foot,  especially  at 
the  heels  and  coronet,  with  a wiring  in  or  contracted 
state  of  the  hoof  towards  the  heels  ; the  frogs  are  much 
reduced  in  size,  with  more  or  less  discharge  of  stinking 
matter,  i.e.  thrush. 

“Treatment : — In  its  early  stage,  and  if  arising  from 
corns,  bad  shoeing,  or  from  travelling  a long  distance 
with  a stone  picked  up  bet  ween  the  shoe  and  sole,  the 
shoe  or  shoes  must  be  taken  off,  the  feet  well  pared, 
quarters  rasped  thin;  and  to  fucilit  te  that  by  softening, 
as  well  as  to  reduce  the  inflammation,  poultices  should 
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be  applied,  soaking  them  repeatedly  in  hot  water;  of 
course,  not  forgetting  the  usual  dose  of  physic.  When 
the  inflammation  is  reduced,  put  on  the  shoes,  making 
them  rather  broad,  concave  next  the  sole,  and  keeping 
all  pressure  from  off  the  heels  by  rasping  them  down  a 
little,  especially  on  the  inside,  bearing  in  mind  to  have 
the  nails  on  the  inside  placed  near  the  toe,  and  us  far  from 
the  heel  as  possible ; next,  cloths  placed  round  the 
pastern,  and  kept  constantly  wet  with  cold  water,  or 
the  animal  tied  up,  and  the  feet  placed  in  a bucket  or 
trough  made  on  purpose,  filled  with  cold  water,  fre- 
quently renewing  the  same.  Continue  this  for  some 
time,  removing  the  shoes,  and  paring  the  feet  well 
occasionally  ; next  blister  with  the  biniodide  of  mercury; 
after  the  uction  of  the  blister  is  over,  commence  with 
cold  water  again  for  some  time ; then  blister,  and  so  on 
as  the  case  may  require.  When  navicular  lameness 
becomes  settled  or  confirmed,  or,  as  it  is  generally  called, 
groggy  lameness,  treatment  seems  to  be  of  little  benefit ; 
great  ease  may  be  given  by  paying  particular  attention 
to  shoeing,  &c.,  as  before  directed,  and  the  application 
of  cold  water.  Further,  we  may  remark  concerning 
contracted  feet  that  a sure  cause  of  this  seems  hereditary 
amongst  our  well  and  thorough-bred  horses ; there  is 
no  doubt  about  it,  and  we  dare  say  it  will  continue  so,  for 
it  is  seldom  a thorough-bred  horse  is  used  as  a stallion 
until  he  is  unfit  for  the  turf,  from  groggy  or  other 
lameness.  The  same  may  be  said  of  the  mare  : both  sire 
and  dam,  for  breeding , cannot  be  too  sound,  both  in  wind, 
limb,  and  eyesight ; in  our  opinion  these  are  more  to  be 
looked  to  than  form ; of  course,  if  you  can  find  all  four 
points  in  both,  so  much  the  better.  The  operation  of  Neu- 
rotomy is  often  had  recourse  to  in  such  cases,  and  in  our 
own  practice  we  have  had  many  cases  which  have  gone 
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sound,  and  been  useful  for  years  after  the  operation ; 
but  the  practical  veterinarian  must  be  called  in  here,  as 
he  alone  can  judge  whether  the  operation  will  be  of 
benefit  or  not  tor  any  length  of  time. 

“Ringbone,  or  ossification  of  the  lateral  cartilages, 
sometimes  extending  to  and  involving  both  pastern 
bones,  is  mostly  confined  to  heavy  draught  horses, 
and  may  often  be  traced  to  bad  shoeing,  or,  plainly 
speaking,  oftentimes  for  want  of  shoeing — in  the  first 
place  by  making  one  calking  so  much  higher  and 
stronger  than  the  other,  in  the  second  by  the  one  calk- 
ing getting  worn  down  long  before  the  other,  in  both 
instances  causing  unequal  pressure,  inflammation,  and 
its  consequences.  Treatment : firing  and  blistering, 
with  proper  attention  to  the  shoeing. 

“ Sander ack  may  arise  at  any  time  from  a false  step,  iu 
a good,  sound,  strong  hoof ; but  some  hoofs,  from  their 
friable,  shelly  nature,  are  more  liable  to  it  than  the 
strong,  sound  hoof.  Treatment : fire  and  blister  the 
part  at  top  of  hoofs. 

“Corns,  as  we  said  before,  are  situated  in  the  inside  heel 
of  the  fore- foot;  cause,  bad  shoeing.  Treatment:  pare 
the  bruise  thoroughly  out ; apply  buttvr  of  antimony,  or 
hydrochloric  acid  (i.e.  spirit  of  salt)  ; prevent  any 
pressure  from  shoe  when  applied;  then  introduce  some 
boiling  tar  on  a little  tow  between  shoe  and  bruised 
part.  The  shoe  should  have  a little  more  cover  than 
when  in  ordinary  shoeing  ; in  fact,  at  all  times  the  shoe 
ought  to  be,  as  it  is  termed,  full  in  the  web.  In  hunt- 
ing and  on  the  turf,  that  cannot  well  be  done,  but  in 
all  horses  for  road  work,  the  shoe  ought  to  be  made  so 
as  to  protect  the  foot  as  much  as  possible,  and  well 
concaved  or  hollowed  out  next  the  sole,  leaving  all  the 
bearing  on  the  outside  crust  or  rim,  the  nails  on  the 


191 


DISEASES  OF  THE  HORSE. 

inside  being  placed  as  near  to  the  toe  as  possible,  and  of 
an  uniform  thickness  throughout,  with  the  exception  of 
the  heels,  which  are  generally  thicker  than  the  other ; 
still,  they  ought  to  be  of  the  same  thickness.  Unfortu- 
nately, in  cases  of  cutting  or  brushing,  as  it  is  termed, 
this  cannot  well  be  done,  but  a deal  of  that  might 
be  prevented  by  paying  proper  attention  to  aforesaid 
remarks.  Horses,  when  leg-wearied,  are  apt  to  brush  ; 
when  this  is  observed  they  should  have  a few  days’ 
rest.  When  cut  at  the  knee,  poultice,  previously  re- 
moving the  shoe,  and  ascertaining  its  level  bearing. 
Some  horses,  from  their  awkward  way  of  going,  or 
action,  are  very  troublesome  in  this  respect,  and  require 
all  the  ingenuity  of  the  shoeing  smith,  more  particularly 
if  the  veterinary  attendant  is  ignorant  of  that  branch 
of  his  profession. 

“Thrush — a nasty  discharge  of  matter  from  the  cleft 
of  the  frog,  the  effect  of  moisture,  dirt,  &c. — when  neg- 
lected, is  apt  to  become  very  serious,  when  it  extends, 
as  it  will  do,  all  round  the  foot,  and  even  up  the  wall 
to  the  coronet.  Contraction  has  a great  tendency  to 
produce  thrush,  which,  when  simply  confined  to  the 
cleft  of  the  frog,  only  requires  keeping  clean,  paring  away 
all  loose  or  detached  pieces,  to  prevent  the  lodgment  of 
dirt.  Apply  a little  buttyr  of  antimony,  well  inserted 
with  a strong  feather  or  otherwise  ; then  insert  some 
boiling  tar  on  a little  tow,  repeating  as  above  every 
three  or  four  days. 

“ Canker  or  Cancer  of  the  Frog  or  Foot — The  diseased 
parts  must  be  thoroughly  exposed,  and  apply  buttyr  of 
antimony;  or,  what  is  better,  the  solution  of  bichloride 
of  mercury  (see  foot-rot  in  cattle) ; or,  what  we  have  been 
for  many  years  in  the  habit  of  using,  tar  and  sulphuric 
acid, four  parts  of  the  former  to  two  of  the  latter,  applying 
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directly  when  mixed.  We  consider  this  almost  a specific 
in  such  cases,  using  a leather  sole  or  boot  during  the 
treatment. 

“In  concluding  the  foregoing  hints  on  the  diseases  of 
the  horse,  however  imperfect  or  short  in  detail  as 
regards  causes,  anatomical  or  physiological  descriptions, 
as  the  nature  of  this  treatise  compels  them  to  be,  they 
may,  nevertheless,  be  found  useful  to  those  for  whom 
they  are  intended,  and  by  following  the  rules  laid  down 
during  the  progress  of  the  remarks,  the  amateur  will 
not  err  far  in  putting  them  into  practice,  until  he  can 
have  the  assistance  of  the  duly  qualified  practitioner.” 

The  treatment  of  stock  in  the  convalescent  state  is  of 
immense  importance,  and  on  this  we  have  given  various 
notes  under  the  different  heads.  The  subject,  however, 
has  been  so  ably  and  suggestively  treated  by  Professor 
Brown,  in  the  Veterinarian,  that  we  shall  do  our  readers 
a service  by  giving  the  following  from  his  most 
valuable  paper : — 

“ After  the  subsidence  of  an  active  disease,  the  resto- 
ration to  perfect  health  commonly  proceeds  with 
extraordinary  rapidity,  the  appetite  being  often  exces- 
sive, and  the  assimilative  powers  proportionately  active 
in  such  cases ; little  care  in  the  arrangement  of  the 
food  is  necessary,  so  that  a liberal  allowance  of  nutri- 
ment be  given.  The  ordinary  provender  will  be  eaten 
with  avidity  and  'with  beuefit,  so  that  the  animal  be  not 
allowed  to  eat  to  repletion.  In  other  instances  the 
patient  advances  slowly  to  the  convalescent  state,  a 
fastidious  appetite  and  impaired  digestion  retarding  the 
recovery  by  preventing  the  animal  eating,  or,  at  any 
rate,  appropriating,  the  material  which  the  system 
really  requires ; the  drenchiug-horu  we  look  upon  as  a 
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last  recourse.  In  the  mean  time,  the  patient’s  taste 
maybe  consulted,  and  any  tempting  morsels  offered; 
the  admixture  of  condiments  is  sometimes  the  most 
ready  method  of  provoking  appetite  and  aiding  diges- 
tion ; salt,  turmeric,  aniseed,  and  various  spices  are  at 
different  times  effective  in  combination  with  the  ordinary 
diet. 

“One  golden  rule  deserves  unceasing  repetition,  viz., 
never  to  leave  any  food  which  the  animal  has  refused 
in  his  sight  or  within  his  reach;  and  second  only  to 
this  maxim  is  another,  which  insists  on  scrupulous 
cleanliness  in  the  hand  which  touches  the  provender 
and  the  vessel  which  contains  it.  Let  those  who  ques- 
tion the  necessity  for  such  delicacy  observe  how  the 
horse  and  other  animals  test  everything  by  the  sense  of 
smell,  and  judge  how  important  it  is  that  the  extreme 
sensitiveness  of  the  sick  subject  should  not  be  outraged 
by  even  an  offensive  odour. 

“ When  extreme  debility  is  present,  food  must  be 
selected  with  care,  as  the  digestive  function  is  easily 
disturbed.  The  diet  for  such  cases  should  be  tolerably 
rich  in  starch  and  sugar,  as  deficiency  of  respiratory 
material  is  often  more  serious  than  diminution  of  the 
muscular  structure,  hence  the  value  of  mixtures  con- 
taining oil-cake,  linseed,  potatoes,  and  in  human  medi- 
cine various  forms  of  farinaceous  material  or  gelatine, 
which  are  erroneously  called  nutritious,  but  which, 
although  wanting  in  this  respect,  are  precisely  adapted 
to  that  condition  of  system  in  which  they  are  usually 
prescribed — a condition  marked  by  a peculiar  decrease 
of  the  fatty  texture  and  extreme  emaciation.  The 
exaggerated  statements  of  the  effects  of  diet  mainly 
constituted  of  gelatinous  principles,  such  as  a prepara- 
tion of  snails  or  oysters  given  in  the  treatment  of  con- 
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sumption,  owe  their  existence  to  the  recognised  benefits 
which  follow  the  consumption  of  food  capable  of  sup- 
plying the  elements  of  fat,  while  the  medicinal  value  of 
cod-liver  oil,  naphtha,  and  other  hydrated  carbon,  may 
be  safely  ascribed  in  great  part  to  the  same  circum- 
stance. 

“No  amount  of  nutriment  is  of  the  least  use  to  the 
organism  so  long  as  there  is  a deficiency  of  fuel  for  the 
respiratory  function,  as  under  such  conditions  healthy 
assimilation  is  impossible. 

“ The  development  of  the  muscular  system  will 
follow  as  soon  as  the  animal  is  sufficiently  recovered  to 
take  exercise;  during  the  period  of  absolute  inaction  we 
shall  in  vain  try  to  preserve  the  integrity  of  this  struc- 
ture, but  no  difficulty  is  found  in  keeping  up  the  proper 
quantity  of  fatty  texture,  or  at  least  enough  to  afford 
an  amount  of  respiratory  material  equal  to  the  wants  of 
the  system,  while  the  patient  is  yet  too  prostrate  to  be 
exercised  with  safety. 

“ A suppurating  surface  of  any  extent  is  usually 
associated  with  considerable  debility,  sometimes  with 
dangerous  and  even  fatal  prostration  ; the  healing 
process  may  proceed  satisfactorily  for  a time,  and  sud- 
denly be  arrested  for  a time  ; a general  languor  affects 
the  system  although  the  appetite  may  remain  good. 
The  proper  dietetics  in  such  instances  will  include  not 
only  nutritious  but  stimulating  food  ; thus,  if  the  diges- 
tion remains  active,  crushed  beans  may  be  allowed, 
with  oats,  good  hay,  and  any  preparations  containing 
condiments;  the  therapeutic  treatment,  at  the  same 
time,  will  principally  consist  of  tonics  and  cardiac 
stimulants,  the  object  beiug  to  increase  the  energy  of 
the  circulatory  and  nervous  systems,  as  well  as  to  fur- 
nish abundant,  material  for  the  reparative  process. 
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“Under  extreme  prostration,  digestion  is  invuriably 
suspended,  consequently  no  advantage  can  possibly 
follow  the  introduction  of  food  into  the  system  at  such 
a time,  if  we  except  aliment  of  the  blandest  and 
most  soluble  kind.  The  practice  of  giving  a horse 
an  extra  proportion  of  oats,  and  probably  beans,  after 
an  extra  amount  of  work  has  produced  absolute  ex- 
haustion, is,  to  say  the  least,  extremely  injudicious;  the 
animal  would  be  far  better  left  entirely  without,  as  an 
alternative,  although,  as  we  have  stated,  a bland  soluble 
diet,  as  well-cooked  gruel,  will  be  beneficial,  and  will 
answer  all  the  purposes  of  a heavy  meal,  sufficiently 
stimulating  the  stomach  without  occasioning  any 
unpleasant  results. 

“From  the  few  illustrations  we  have  given,  it  will  be 
seen  how  much  depends  upon  the  proper  arrangement 
of  the  daily  food.  It  is  not  within  our  province  to 
discuss  the  principles  of  feeding,  in  reference  to  healthy 
subjects,  but  the  line  of  separation  between  the  healthy 
and  the  sick  is  occasionally  so  lightly  defined,  that  it 
may  be  difficult  to  recognise  it  at  all. 

“ Many  cases  of  deranged  digestion,  hardly  deserving 
the  name  of  disease,  nevertheless  account  for  emaciation 
and  debility,  even  in  association  with  a ravenous  appe- 
tite and  a liberal  dietary.  No  delusion  is  more  popular 
than  the  one  whieh  assumes  that  plenty  of  food,  and 
good  condition,  are  in  the  relation  of  cause  and  effect; 
how  often  do  we  find  a subject  improving  upon  a fourth 
part  of  the  food  to  which  he  has  just  previously  been 
accustomed,  but  which  has  been  of  literally  no  nutritivo 
value,  in  consequence  of  derangement,  apparently  to 
a very  slight  extent,  of  the  digestive  functions  ! During 
inactivity  a full  diet,  as  a matter  of  necessity,  leads  to 
plethora,  or  else  deranged  secretion  and  debility  ; hence, 
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even  in  health,  the  food  should  be  carefully  propor- 
tioned to  the  actual  wants  of  the  83Tstcm,  while  during 
the  existence  of  disease  the  necessity  for  such  arrange- 
ment is  increased  in  proportion  to  the  extent  of  the 
disturbance. 

“Popular  ignorance  of  the  laws  which  regulate  the 
organism  leads  to  certain  fallacies  in  the  arrangement 
of  the  dietary  ; for  example — 

“ The  allowance  of  stimulating  food  to  a patient 
suffering  from  an  acute  disease. 

“ The  use  of  a highly  nutritious  and  probably  indi- 
gestible kind  of  food  for  an  animal  prostrated  by  long- 
continued  or  severe  exertion. 

“The  system  of  supplying  an  abundance  of  azotised 
material,  in  preference  to  carbonaceous,  in  the  cure  of 
a debilitated  and  emaciated  subject,  whose  respiratory 
function  is  gradually  ceasing  for  want  of  fuel. 

“A  proper  appreciation  of  the  principles  of  dietetics 
would  lead  the  practitioner  to  estimate  the  arrangement 
of  his  patient’s  food  as  second  only  in  importance  to  the 
surgical  or  medical  treatment,  and,  instead  of  leaving 
the  matter  to  the  decision  of  the  groom,  to  insist  upon 
k rigorous  adherence  to  his  dietetic  system  as  an  essen- 
tial part  of  the  science  of  therapeutics.” 
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CHAPTER  IV. 

DISEASES  OF  PIGS. 

Pigs  are  not  subject  to  many  diseases  : the  following 
remarks  on  the  chief  of  these  are  given  by  Professor 
Tanner  in  a paper  published  in  the  Journal  of  the  Bath 
and  West  of  England  Society  : — 

“ Inflammation  of  the  Lungs. — The  symptoms  are 
quickened,  laboured  breathing,  frequent  cough,  and  loss 
of  appetite.  The  pig  should  be  bled,  and  the  following 
medicine  given.  To  a medium  sized  pig  give — 

Calomel  .......  3 grains. 

Tartar  emetic  ......  4 „ 

Nitre  . 20  „ 

and  repeat  the  dose  on  two  succeeding  days ; then  for  a 
few  days  give — 

Digitalis  . . „ . . . 2 grains. 

Tartar  emetic  . .....  4 „ 

Nitre.  . . . . . o . 20  ,, 

“ Diarrhoea. — The  symptoms  are  violent  purging.  In 
sucking  pigs  this  is  often  caused  by  the  sow’s  milk. 
The  simplest  remedy  for  this  is  to  put  a moderate  sized 
lump  of  quick-lime  into  a pail  of  water,  and  of  the 
lime-water  thus  made,  give  the  sow  a pint  in  her  food 
once  or  twice  a day.  When  the  diarrhoea  takes  place 
in  older  pigs,  it  is  generally  an  effort  of  nature  to  throw 
off  some  irritating  matter  from  the  intestines.  This 
should  therefore  be  assisted  by  2 or  3 oz.  of  linseed 
oil;  and  if  it  continue  after  this  has  acted,  give  two 
or  three  tablespoon fuls  of  the  following  mixture : — 
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Catechu  . 
Spirits  of  wine 
Laudanum 
Ground  ginger 
W ater 


1%  ounce. 


1 pint. 


“ Spasms . — The  symptoms  are  violent  attacks  of  pain, 
during  which  the  pig  rolls  about,  with  intervals  01 
freedom  from  pain.  As  soon  as  possible  after  the 
spasms,  give — 

Spirits  of  nitre  . . , , .4  drachms. 

Laudanum 2 „ 

and  soon  afterwards  give  three  or  four  ounces  of  linseed 
oil” 


CHAPTER  V. 

DISEASES  AND  TREATMENT  OF  POULTRY. 

Poultry  are  subject  to  many  diseases,  and  much  has 
been  written  upon  their  cure.  The  symptoms  are,  how- 
ever, seldom  30  well  marked  as  to  enable  the  uninitiated 
to  judge  precisely  of  the  nature  of  the  disease  which  may 
attack  the  fowls  ; moreover,  from  their  peculiar  habits, 
and  the  difficulty  of  predicating  the  effect  of  a given 
medicine  upon  them,  and,  still  further,  from  the  fact 
that  a sickly  fowl  deteriorates  in  condition  at  an  alarm- 
ingly quick  rate,  we  are  strongly  inclined  to  recommend 
the  reader  to  apply  his  attention  to  the  prevention  of 
diseases,  and  this  mainly  b}7  securing  drj7  houses,  well 
aired,  and  kept  thoroughly  clean,  and  by  giving  good 
food  and  clean  water.  Where  disease  has  fairly  set  in, 
so  hopeless  generally  have  we  found  a cure  to  be,  and 
so  much  suffering  have  we  found  all  attempts  at  it 
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Lo  entail  upon  the  bird,  that  we  are  strongly  inclined 
to  recommend  this  as  the  rule  of  the  poultry  yard  : — as 
soon  as  a fowl  is  discovered  to  be  fairly  ailing,  and  the 
disease  known,  give  the  curative  agency  one  chance, 
and  if  it  fails,  slaughter  the  bird  without  hesitation. 
You  will  thus  secure  a bird  in  a condition  fit  for  sule  or 
for  the  table  ; but  if  you  delay,  its  condition  in  a very 
few  hours  will  be  such  as  quite  to  put  either  the  one 
use  or  the  other  out  of  the  question.  The  following 
remarks  on  the  diseases  of  poultry,  by  Mr.  Trotter, 
taken  from  his  Prize  Essay,  will  be  useful  here,  as 
showing  the  importance  of  preventive  measures  : — 

“ Diseases  of  Poultry. — Judging  from  the  many  diseases 
and  recipes  for  the  cure  of  them  enumerated  in  works 
on  poultry,  it  may  be  inferred  that  fowls  are  very  liable 
to  diseases,  and  that  I should  enumerate  them  also  ; but 
mine  having  suffered  very  little,  I willingly  acknow- 
ledge my  ignorance  in  the  science  belonging  to  the 
diseases  of  poultry.  I may  state  that  I look  upon  disease, 
in  a great  measure,  as  unnatural,  brought  on  by  arti- 
ficial living,  and  without  attending  to  the  simple  wants 
of  nature.  Domestic  fowls,  in  their  native  land,  the 
climate  of  which,  of  many  of  them,  is  much  warmer 
than  that  of  these  islands,  live  most  in  the  open,  and  con- 
sequently pure,  air.  In  consequence  of  their  instincts 
not  being  impaired  by  domestication,  they  are  more 
cautious  in  the  selection  of  their  food.  They  drink  of 
the  water  of  the  crvstal  brook.  The  weak  are  driven 
back  by  the  strong.  We  therefore  beg  to  bring  this 
essay  to  a conclusion,  by  adding  that  beautiful  maxim, 
which  ought  to  be  written  in  letters  of  gold  above  the 
threshold  of  every  dwelling,  that  ‘ prevention  is  better 
than  cure/  and  that  diseases  may  be  expected  amongst 
the  poultry — 
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“ 1st.  If  their  houses  be  damp,  cold,  unclean,  or 
badly  ventilated. 

“ 2nd.  If  the  food  they  eat  do  not  closely  approxi- 
mate to  that  which  they  obtain  in  nature. 

“ 3rd.  If  the  water  they  drink  be  stagnant,  the 
drainage  of  the  manure  heaps,  &c. 

“ 4th.  If  the  strongest  and  handsomest  be  not  bred 
from.” 

We  have  culled  from  what  we  have  elsewhere  given, 
and  from  other  sources,  a few  notes  on  the  management 
and  diseases  of  poultry,  which  may  be  useful  to  the 
reader. 

Gapes  in  Chickens. — “ A writer  says  that  he  found  by 
accident,  that  ‘dough  raised  with  milk  rising  is  a sure  and 
safe  remedy  for  gapes  in  chickens,  fed  while  ferment- 
ing, but  while  still  sweet.’  He  has  tried  it  for  six 
years,  but  says  that  where  he  seasons  the  feed  of  his 
chickens  with  salt,  as  for  cooking,  they  never  have  the 
gapes.  Another  says — ‘ One  of  your  correspondents 
recommends  the  use  of  turpentine  for  gapes,  applied 
with  a feather  in  the  throat.  I have  used  it  for  years, 
but  cannot  testify^  to  the  immediate  cure  he  speaks  of ; 
but  if  persevered  in  for  a few  days,  it  does  good.  I find 
it  of  great  use  applied  externally  on  the  throat,  as  I 
think  it  penetrates  to  the  worm,  and  possibly  stimulates 
the  muscles,  tired  as  they  must  be  by  the  constant 
gaping.’  After  all,  the  great  point  is  to  feed  them 
through  it  with  rich  food,  such  as  cream  if  much 
exhausted,  and  to  use  preventives.” 

The  following  is  another  cure  : — 

“ I have  tried  the  following  plan,  and  found  it  a cer- 
tain cure  for  gapes  in  chickens.  Take  a medium  sized 
broom  splint ; with  a sharp  knife  make  two  or  three 
barbs  near  the  large  end.  Open  the  mouth  of  the 
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chicken,  having  its  neck  drawn  straight,  and,  as  the  wind- 
pipe is  opened,  for  breath,  put  in  the  instrument,  and, 
running  it  carefully  dow'n  the  full  length  of  the  windpipe, 
turn  it  around  and  draw  it  up,  when  one  or  more  small 
red  worms,  an  inch  in  length,  will  be  found  caught  in 
the  barbs.  I have  taken  out  four  worms  at  one  inser- 
tion. Two  or  three  operations  are  often  necessary,  but 
if  faithfully  performed  the  remedy  is  sure." 

Pony  in  Poultry. — “ Mix  up  a dish  of  scalded  bran, 
with  potatoes  or  bread,  not  too  moist,  and  a little  white 
pepper,  to  be  given  to  them  at  least  once  a week ; this 
tends  to  keep  the  fowls  warm,  and  at  the  same  time 
acts  as  an  aperient,  which  is  all  they  require.” 

Another  cure  for  this  disease  is  the  following  : — 

“ I give  a pill,  night  and  morning,  composed  of  the 
following  ingredients,  viz. 


“The  heads  and  nostrils  of  the  fowls  must  also  be 
washed  daily,  with  a solution  made  by  dissolving  one 
pennyworth  of  sulphate  of  zinc  in  half  a pint  of  water. 
It  is  also  requisite  that  the  water  vessels,  &c.,  should  be 
frequently  scalded,  and  fresh  water  given  every  day, 
and  the  fowl-house  limewashed  and  kept  free  from  the 
accumulation  of  filth;  it  must  also  be  warm,  dry,  and 
well  ventilated.  The  disease  is  caused  by  drinking 
impure  water,  and  generally  prevails  in  wet  cold 
weather  ; it  begins  by  a discharge  from  the  nostrils, 
which  at  first  is  clear,  but  afterwards  as  the  disease 
progresses  becomes  of  a thick  opaque  character,  and  the 
odour  is  most  offensive,  and  if  allowed  to  get  to  this 
stage  it  is  difficult  to  cure.  Mr.  Tegetineier,  an  authority 


Pulv.  rhubarb 


„ ginger  . 
Sulphate  of  zinc 


Peruvian  bark 
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in  the  treatment  of  diseases  of  poultry,  says,  that  he 
has  known  more  benefit  derived  by  administering  half 
a grain  of  sulphate  of  copper  twice  a day,  in  some 
meal,  than  from  any  other  mode  of  treatment.  In  my 
opinion,  the  disease,  in  its  advanced  stage,  partakes 
very  much  of  the  character  of  the  disease  in  horses 
known  as  glanders ; and  I have  not  the  least  doubt 
that  ulceration  of  the  mucous  membrane  would  be  found 
to  exist  in  one  case  as  well  as  in  the  other.” 

Poultry  are  very  much  troubled  with  lice ; to  help 
them  in  getting  rid  of  these,  it  is  good  to  let  them  have 
a dry  dust  or  ash-heap  to  roll  themselves  in.  It  is 
interesting  to  note  how  eagerly  they  avail  themselves  of 
this  “ dust  bath,”  and  how  they  seem  to  revel  in  it. 

Poultry  houses  floored  with  beaten  or  well-rammed 
clay  are  said  to  be  less  infected  with  lice  than  houses 
which  have  sandy  floors.  In  this,  however,  as  in  other 
departments  of  stock  keeping,  cleanliness  is,  after  all, 
the  best  preventive:  cleanliness  of  the  house  and 
cleanliness  of  the  hens.  To  secure  the  latter,  let  a 
plentiful  supply  of  pure  fresh  water  be  given  to  them  ; 
and  a dust-bath  should  form  an  essential  part  of  the 
furniture  of  a hen-house.  A correspondent  of  a colonial 
paper  suggests  that  to  exterminate  lice  in  fowls,  they 
should  be  fed  for  several  days  on  coarse  meal  wet  with 
water,  and  sulphur  mixed  with  it;  the  nests  being  at 
the  same  time  thoroughly  cleaned,  the  house  fumigated 
with  tobacco,  and  all  the  roofs  and  wood-work  white- 
washed with  fresh  lime  mixed  with  sulphur  or  tobacco. 

Lime  is  an  essential  element,  if  not  in  the  food,  at 
least  as  an  adjunct  to  the  food  of  fowls,  or  as  a medicine. 
Pieces  of  slaked  lime,  old  mortar,  broken  sea-shello 
calcined,  or  broken  egg-shells,  may  be  distributed  here 
and  there  in  their  runs,  so  that  the  birds  can  take  of 
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them  at  leisure.  Another  very  important  food  is  flesh 
meat;  this  is  a great  help  to  laying;  indeed,  unlesi 
they  are  supplied  with  it  in  the  winter  months  they  will 
not  lay  satisfactorily  ; given  in  judicious  quantities,  it 
helps  to  maintain  the  birds  in  good  health.  To  secure 
a supply  of  animal  food,  the  French,  who  are  famous 
poultry  fanciers,  adopt  what  they  call  a “ verminer,” 
and  which  is  thus  described  : — 

“ Procure  a deep  crock,  into  which  put  some  bran, 
and  on  it  lay  a piece  of  carrion,  or  other  flesh  ; cover  it 
with  a glass  cap,  so  as  to  admit  light,  but  exclude  rain  ; 
in  a few  days  it  will  be  a moving  mass  of  living  insects 
or  worms,  which  may  be  thrown  out  to  your  poultry  ; 
there  is  nothing  they  will  devour  more  greedily,  but 
they  should  be  sparingly  given,  as  the  fowls  are  so  fond 
of  them,  that  if  given  abundantly  it  will  prevent  them 
taking  their  usual  food.  Regularity,  when  fed  by  the 
hand,  should  always  be  observed  in  the  hours  of  feed- 
ing, also  in  the  quantity  of  food  given.  Do  not  surfeit 
them  one  day  and  starve  them  the  next,  but  give  the 
fowls  their  food  as  regular  as  you  take  your  own  meals/* 
Boiled  horse-flesh  is  now  given  in  large  quantities  by 
many  of  the  best  continental  breeders  ; and  is  found,  as 
stated  above,  not  only  to  aid  them  in  their  laying,  but 
to  maintain  them  in  good  health.  We  conclude  by 
giving  an  extract  from  our  “ Year-Book  of  Agricultural 
Facts,”  which  abounds  in  useful  hints  as  to  the  treat- 
ment of  poultry  in  disease  and  in  health  : — 

“ We  should  always  follow  nature  in  our  treatment 
of  poultry  ailments,  and  must  therefore,  when  we  have 
diseases  or  disorders,  endeavour  to  discover  by  what 
deviation  from  nature,  or  by  what  violation  of  first 
principles,  we  have  brought  trouble  on  ourselves  and 
Buffering  on  our  stock.  When  wild  all  animals  follow 
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by  instinct  that  course  which  is  best  for  them,  but  they 
are  no  sooner  domesticated,  than  they  seem  to  lose  the 
faculty  of  caring  for  themselves.  It  is  not  difficult  to 
understand  this.  In  all  birds,  save  those  that  nest  in 
trees,  walls,  ruins,  or  other  places  raised  from  the  ground 
— in  fact,  in  all  that  are  hatched  on  the  level — the  young 
have  to  search  for  food  almost  from  the  first.  Take  the 
young  partridge  for  instance:  at  four  days  old  it  is  a 
forager.  This  sharpens  the  intellect,  and  is  not  without 
its  influence  on  the  character  of  the  bird.  It  becomes  self- 
dependent, it  caresfor  its  comfortsin  everyway.  Itlearns 
where  food  and  water  are  to  be  had  in  time  of  scarcity. 
It  chooses  proper  roosting-places,  and  deserts  such  as 
are  damp,  cold,  or  insecure.  But  our  bird,  artificially 
reared,  is  provided  with  food  from  the  day  it  is  hatched  ; 
its  home,  its  roost,  everything  is  provided  ; and  in  many 
instances,  if  it  would  use  a little  liberty  by  choosing  a 
more  airy,  and  hence  a more  wholesome  roosting-place, 
it  is  caught  when  asleep  on  the  perch,  and  restored  to 
what  its  owner  honestly  believes  to  be  a better  place. 
"We  have  been  led  thus  far  by  the  complaint  of  a cor- 
respondent— ‘Numbers  of  my  birds  lose  the  power 
of  their  legs.’  A wooden,  stone,  or  brick  floor  to  the 
poultry-house  will  cause  this.  It  is  cramp,  impeded 
circulation,  numbness,  weakness,  death.  Some  friends 
have  told  us,  ‘ It  is  very  well  to  tell  us  we  must  not 
have  brick  or  stone  floors ; but  we  cannot  do  without 
them.’  Well,  then,  keep  them  ; but  take  care  to  have 
them  spread  over  with  dry  gravel  at  least  four  inches 
deep,  and  let  the  surface  be  frequently  renewed,  as  the 
sweeping  and  cleansing  will  lower  it.  This  will  after  a 
time  form  a hard  bottom,  keeping  away  the  damp  rising 
from  stones  or  brick  which  is  so  injurious  to  poultry, 
and  which,  in  all  probability,  causes  the  paralysis  of 
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which  you  complain.  We  have  imagined  that  it  does; 
but  you  will  perhaps  tell  us  you  have  no  poultry-house 
— your  fowls  roost  where  they  will.  We  have  had 
trying  weather,  especially  in  the  north,  and  as  it 
requires  a great  deal  of  food  to  keep  the  body  warm  in 
such  weather,  we  should  be  disposed  to  think  your 
poultry  under-fed.  If  adult  fowls,  that  can  roost  where 
they  please,  and  that  have  the  ordinary  necessary 
shelter  always  at  hand,  lose  the  use  of  their  legs,  it  is 
sheer  weakness,  and  can  only  be  overcome  by  better 
feeding. 

“ As  a rule,  the  more  severe  the  weather,  the  more 
generous  the  diet  should  be.  We  were  much  struck, 
and  we  hope  instructed,  by  a passage  in  M'Clintock’s 
narrative  of  the  discovery  of  the  remains  of  Sir  John 
Franklin’s  party,  in  which,  after  proving  that  all  the 
gallant  men  fell  down  one  by  one,  and  died  of  starva- 
tion, he  gives  the  detail  of  the  articles  of  food  found  in 
the  boat  tenanted  by  the  two  last  skeletons.  Starvation 
seems  an  impossibility,  but  an  after  remark  explains  it; 
the  stores  found,  all  excellent  in  their  way,  were  not 
good  enough  to  support  life  in  such  latitudes.  If  the 
natives  form  a “ cache,”  they  fill  it  with  blubber.  We 
are  not  sure  we  may  not  learn  something  in  the  manage- 
ment of  our  poultry  from  this.  We  must  meet  cold 
with  heat.  All  food  contributes  heat  to  the  body.  It 
is  fuel,  then,  we  must  consume — fuel  in  proportion  to 
the  degree  of  cold  that  renders  it  necessary.  In  plain 
language,  the  colder  the  weather,  the  better  and  more 
plentiful  the  food  should  be.  That  which  is  more  than 
sufficient  in  the  summer,  when  the  earth  teems  with 
vegetation,  and  insect  food  may  be  found  under  low- 
boughed  trees,  among  dead  leaves,  and  in  every  shade, 
will  not  keep  life  in  the  frame  when  the  surface  of  the 
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earth  is  frozen,  and  no  insect  or  animal  can  live 
upon  it. 

“ When  cramp  begins  in  a fowl  it  must  be  met  at 
once  with  stimulants,  and  we  know  none  so  good  as 
strong  beer.  It  is  good  economy  to  soak  meal  or  stale 
bread  in  strong  beer,  and  give  it  to  the  fowls  in  severe 
weather — chickens  can  hardly  do  without  it. 

“ If  we  are  right  in  our  conjecture,  that  the  cramp  is 
caused  by  the  flooring  of  houses,  remove  or  cover  it. 
If  by  want  of  proper  feeding,  give  them  bread  and  ale 
as  soon  as  you  have  read  this,  unless  the  improved  con- 
dition of  the  birds  proves  they  no  longer  need  it.” 


In  concluding  the  chapters  on  the  diseases  of  stock, 
it  will  be  well  to  draw  the  attention  of  the  reader  to 
the  importance  of  attending  to  the  first  symptoms  or 
indications  of  coming  disease  which  the  animals  may 
exhibit,  with  a view  to  taking  immediate  remedial 
measures.  Prevention  is  undoubtedly  better  than  cure  ; 
but  as  the  evils  which  afflict  the  lower  animals,  in 
common  with  humanity,  will  come,  notwithstanding  the 
exercise  of  the  greatest  care  and  the  most  anxious 
superintendence,  it  is  the  next  best  thing  to  do  to  pay 
attention  to  the  first  symptoms  of  ailment,  and  not  to 
treat  them  as  if  they  were  unimportant.  At  no  time 
is  the  homely  proverb,  “ a stitch  in  time  saves  nine,” 
so  worthy  of  remembrance  as  when  the  health  of  farm 
stock  begins  to  fail ; for  the  rapidity  is  surprising 
with  which  severe  suffering  and  a dangerous  condition 
follow  upon  symptoms  which  may  at  first  appear  ex- 
ceedingly slight.  Yet  it  is  noteworthy  how  indifferent 
many  farmers  are  to  the  symptoms  of  incipient  disease 
in  their  stock  ; or  if  they  do  take  notice  of  them,  it  is 
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remarkable  how  frequently  they  rest  content  with  merely 
watching  whether  the  animal  will  or  will  not  improve, 
allowing  only  the  unfavourable  or  alarming  result  of 
delay  to  be  the  urgent  motive  to  send  for  the  surgeon, 
or  for  the  use  of  remedial  measures ; the  probability  in 
too  many  cases  being,  that  the  delay  is  the  cause  of  a 
dangerous,  costly,  or  fatal  illness,  which  by  careful 
and  immediate  treatment  may  be  easily  controlled 
and  cured.  As  soon,  therefore,  as  the  symptoms  of 
coming  complaints  are  noticed,  let  them  not  be  disre- 
garded, but  be  taken  as  an  urgent  motive  for  doing 
something  quickly  and  judiciously.  It  is  dangerous 
for  farmers  to  have  the  idea  that  the  complaints  of 
cattle  are  self-curative.  Nature  will  undoubtedly,  if 
left  to  herself,  do  much  to  restore  the  ailing  animal  to 
health,  but  aided  by  judicious  care  she  will  do  more. 
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Details  of  Machinery. 


Comprising  Instructions  for  the  Execution  of  various  Works  in  Iron  in  the 
Fitting-Shop,  Foundry,  and  Boiler-Yard.  By  Francis  Camtin,  C.E.  3/0 
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Elementary  Engineering' : 

A Manual  for  Young  Marine  Engineers  and  Apprentices.  In  the  Form  of 
Questions  and  Answers  on  Metals,  Alloys,  Strength  of  Materials,  &c. 
By  J.  S.  Brewer.  Fourth  Edition 1/0 

Power  in  Motion : 

Horse-power  Motion,  Toothed-Wheel  Gearing,  Long  and  Short  Driving 
Bands,  Angular  Forces,  &c.  By  James  Armour,  C.E.  Third  Edition  2/0 

Iron  and  Heat, 

Exhibiting  the  Principles  concerned  in  the  Construction  of  Iron  Beams, 
Pillars,  and  Girders.  By  J.  Armour,  C.E.  . . . 2/6 

Practical  Mechanism, 

And  Machine  Tools.  By  T.  Baker,  C.E.  With  Remarks  on  Tools  and 
Machinery,  by  J.  Nasmyth,  C.E 2/6 

Mechanics : 

Being  a concise  Exposition  of  the  General  Principles  of  Mechanical  Science, 
and  their  Applications.  By  Charles  Tomlinson,  F.R.S.  . 1/6 

Cranes  (The  Construction  of), 

And  other  Machinery  for  Raising  Heavy  Bodies  for  the  Erection  of  Build- 
ings, &c.  By  Joseph  Glynn,  F.R.S 1/6 


NAVIGATION,  SHIPBUILDING,  ETC. 

The  Sailor's  Sea  Book: 

A Rudimentary  Treatise  on  Navigation.  By  James  Greenwood,  B.A. 
With  numerous  Woodcuts  and  Coloured  Plates.  New  and  enlarged 
Edition.  By  W.  H.  Rosser 2/6 

Practical  Navigation. 

Consisting  of  The  Sailor’s  Sea-Book,  by  James  Greenwood  and  W.  H. 
Rosser  ; together  with  Mathematical  and  Nautical  Tables  for  the  Working 
of  the  Problems,  by  Henry  Law,  C.E.,  and  Prof.  J.  K.  Young.  7/0 

Navigation  and  Nautical  Astronomy, 

In  Theory  and  Practice.  By  Prof.  J.  R.  Young.  New  Edition.  2/6 

Mathematical  Tables, 

For  Trigonometrical,  Astronomical,  and  Nautical  Calculations  ; to  which  is 
prefixed  a Treatise  on  Logarithms.  By  H.  Law,  C.E.  Together  with  a 
Series  of  Tables  for  Navigation  and  Nautical  Astronomy.  By  Professor  J. 

R.  Young.  New  Edition 4-/0 

Masting,  Mast-Making,  and  Rigging  of  Ships. 

Also  Tables  of  Spars,  Rigging,  Blocks  ; Chain,  Wire,  and  Hemp  Ropes, 
&c.,  relative  to  every  class  of  vessels.  By  Robert  Kipping,  N.A.  . 2/0 

Sails  and  Sail-Making. 

With  Draughting,  and  the  Centre  of  Effort  of  the  Sails.  By  Robert 
Kipping,  N.A 2/6 

Marine  Engines  and  Steam  Vessels. 

By  R.  Murray,  C.E.  Eighth  Edition,  thoroughly  revised,  with  Addi- 
tions by  the  Author  and  by  George  Carlisle,  C.E.  . . . 4/6 

Naval  Architecture  : 

An  Exposition  of  Elementary  Principles.  By  James  Peake  . . 3/6 

Ships  for  Ocean  and  River  Service, 

Principles  of  the  Construction  of.  By  Hakon  A.  Sommerfeldt  . 1/6 

Atlas  of  Engravings 

To  Illustrate  the  above.  Twelve  large  folding  Plates.  Royal  4to,  cloth  7/6 

The  Forms  of  Ships  and  Boats. 

By  W.  Bland.  Ninth  Edition,  with  numerous  Illustrations  and 
Models  ....  1/6 
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ARCHITECTURE  AND  THE 

BUILDING  ARTS. 


Constructional  Iron  and  Steel  Work, 

As  applied  to  Public,  Private,  and  Domestic  Buildings.  By  Francis 
Camfin,  C.E 3 0 

Building  Estates  : 

A Treatise  on  the  Development,  Sale,  Purchase,  and  Management  of  Budd- 
ing Land.  By  F.  Maitland.  Third  Edition  .....  2/0 

The  Science  of  Building  : 

An  Elementary  Treatise  on  the  Principles  of  Construction.  By  E.  Wynd- 
ham  Tarn,  M.A.  Lond.  Fourth  Edition . 3/6 

The  Art  of  Building : 

General  Principles  of  Construction,  Strength,  and  Use  of  Materials.  Working 
Drawings,  Specifications,  &c.  By  Edward  Dobson,  M.R.I.B.A.  . 2/0 

A Book  on  Building, 

Civil  and  Ecclesiastical.  By  Sir  Edmund  Beckett,  Q.C.  (Lord  Grim- 
thorpe).  Second  Edition 476 

Dwelling-Houses  (The  Erection  of), 

Illustrated  by  a Perspective  View,  Plans,  and  Sections  of  a Pair  of  Villas,  with 
Specification,  Quantities,  and  Estimates.  By  S.  H.  Brooks,  Architect  2 6 

Cottage  Building. 

By  C.  Brucf.  Allen.  Eleventh  Edition,  with  Chapter  on  Economic  Cot- 
tages for  Allotments,  by  E.  E.  Allen,  C.E 2/0 

Acoustics  in  Relation  to  Architecture  and  Building: 

The  Laws  of  Sound  as  applied  to  the  Arrangement  of  Buildings.  By  Pro- 
fessor T.  Roger  Smith,  F.R.I.B.A.  New  Edition,  Revised  . -1/6 

The  Rudiments  of  Practical  Bricklaying. 

General  Principles  of  Bricklaying;  Arch  Drawing,  Cutting,  and  Setting; 
Pointing  ; Paving,  Tiling,  &c.  By  Adam  Hammond.  With  68  Woodcuts 

1/6 

The  Art  of  Practical  Brick  Cutting  and  Setting. 

By  Adam  Hammond.  With  90  Engravings 1/6 

Brickwork  : 

A Practical  Treatise,  embodying  the  General  and  Higher  Principles  of 
Bricklaying,  Cutting  and  Setting  ; with  the  Application  of  Geometry  to  Roof 
Tiling,  &c.  By  F.  Walker 1/6 

Bricks  and  Tiles, 

Rudimentary  Treatise  on  the  Manufacture  of;  containing  an  Outline  of  the 
Principles  of  Brickmaking.  By  E.  Dobson,  M.R.I.B.A  Additions  by 
C.  Tomlinson,  F.R.S.  Illustrated 3/0 


The  Practical  Brick  and  Tile  Book. 

Comprising:  Brick  and  Tile  Making,  by  E.  Dobson,  M.Inst.C.E.; 
Practical  Bricklaying,  by  A.  Hammond;  Brick-cutting  and  Setting, 
by  A.  Hammond.  550  pp.  with  270  Illustrations,  half-bound  . . 6/0 

Carpentry  and  Joinery— 

The  Elementary  Principles  of  Carpentry.  Chiefly  composed  from  the 
Standard  Work  of  Thomas  Tredgold,  C.E.  With  Additions,  and  Treatise 
on  Joinery,  by  E.  W.  Tarn,  M.  A.  Seventh  Edition  . . . 3/6 

Carpentry  and  Joinery — Atlas 

Of  35  Plates  to  accompany  and  Illustrate  the  foregoing  book.  With 
Descriptive  Letterpress.  4to 6/0 
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A Practical  Treatise  on  Handrailing; 

Showing  New  and  Simple  Methods.  By  Geo.  Colungs.  Second  Edition, 
Revised,  including  a Treatise  on  Stairbuilding.  With  Plates  . 2/6 

Circular  Work  in  Carpentry  and  Joinery. 

A Practical  Treatise  on  Circular  Work  of  Single  and  Double  Curvature. 
By  George  Collings.  Third  Edition 2/6 

Roof  Carpentry : 

Practical  Lessons  in  the  Framing  of  Wood  Roofs.  For  the  Use  of  Working 
Carpenters.  By  Geo.  Collings  2/0 

The  Construction  of  Roofs  of  Wood  and  Iron; 

Deduced  chiefly  from  the  Works  of  Robison,  Tredgold,  and  Humber.  By 
E.  Wyndham  Tarn,  M.A.,  Architect.  Third  Edition  . . .1/6 

The  Joints  Made  and  Used  by  Builders. 

By  Wyvill  J.  Christy,  Architect.  With  160  Woodcuts  . 3/0 

Shoring 

And  its  Application  : A Handbook  for  the  Use  of  Students.  By  George 
H.  Blagrove.  With  31  Illustrations 1/6 

The  Timber  Importer’s,  Timber  Merchant’s,  and 
Builder's  Standard  Guide. 

By  R.  E.  Grandv 2/0 

Plumbing : 

A Text-Book  to  the  Practice  of  the  Art  or  Craft  of  the  Plumber.  With 
Chapters  upon  House  Drainage  and  Ventilation.  By  Wm.  Paton  Buchan. 
Eighth  Edition,  Re-written  and  Enlarged,  with  500  Illustrations  3/6 

Ventilation  : 

A T ext  Book  to  the  Practice  of  the  Art  of  Ventilating  Buildings.  By  W.  P. 
Buchan,  R.P.,  Author  of  “ Plumbing,”  &c.  With  170  Illustrations  3 6 

The  Practical  Plasterer: 

A Compendium  of  Plain  and  Ornamental  Plaster  Work.  By  W.  Kemp  2/0 

House  Painting,  Graining,  Marbling,  & Sign  Writing. 

With  a Course  of  Elementary  Drawing,  and  a Collection  of  Useful  Receipts. 
By  Ei  lis  A.  Davidson.  Eighth  Edition.  Coloured  Plates  . . 6/0 

%*  Th*’  aluive,  in  cloth  boards , strongly  bound , 6/0 

A Grammar  of  Colouring, 

Applied  to  Decorative  Painting  and  the  Arts.  By  George  Field.  New 
Edition,  enlarged,  by  Ellis  A.  Davidson.  With  Coloured  Plates  . 3/0 

Elementary  Decoration 

As  applied  to  Dwelling  Houses,  &c.  By  James  W.  Facey.  Illustrated  2/0 

Practical  House  Decoration. 

A Guide  to  the  Art  of  Ornamental  Painting,  the  Arrangement  of  Colours  in 
Apartments,  and  the  Principles  of  Decorative  Design.  By  James  W.  Facey. 

2/6 

•**  The  last  two  Works  in  One  handsome  Vol.,  half -bound , entitled  11  House 
Decoration,  Elementary  and  Practical,”  price  5/0 

Portland  Cement  for  Users. 

By  Henry  Faija,  A.M.Inst.C.E.  Third  Edition,  Corrected  . . 2/0 

Dimes,  Cements,  Mortars,  Concretes,  Mastics,  Plas- 
tering, &c. 

By  G.  R.  Burnell  C.E.  Fifteenth  Edition 1/6 


8 weale’s  scientific  and  technical  series. 


Masonry  and  Stone-Cutting. 

The  Principles  of  Masonic  Projection  and  their  application  to  Construction. 
By  Edward  Dobson,  M.R.I.B.A 2/6 

Arches,  Piers,  Buttresses,  &c. : 

Experimental  Essays  on  the  Principles  of  Construction.  By  W.  Bland. 

1/6 

Quantities  and  Measurements, 

In  Bricklayers’,  Masons’,  Plasterers’,  Plumbers’,  Painters’,  Paperhangers*. 
Gilders’,  Smiths’,  Carpenters’  and  Joiners’ Work.  By  A.  C.  Beaton  1 / S 

The  Complete  Measurer : 

Setting  forth  the  Measurement  of  Boards,  Glass,  Timber  and  Stone.  By  R. 

Horton.  Sixth  Edition  . . 4/0 

***  The  above , strongly  bound  in  leather , price  5/0* 

Light : 

An  Introduction  to  the  Science  of  Optics.  Designed  for  the  Use  of  Students 
of  Architecture,  Engineering,  and  other  Applied  Sciences.  By  E.  Wvnd- 
ham  Tarn,  M.A.,  Author  of  “The  Science  of  Building,”  &c.  . *1/6 

Hints  to  Young  Architects. 

By  George  Wightwick,  Architect.  Sixth  Edition,  revised  and  enlarged 
by  G.  Huskisson  Guillaume,  Architect  ...  . 3/6 

Architecture— Orders : 

The  Orders  and  their  ^Esthetic  Principles.  By  W.  H.  Leeds.  Illustrated. 

1,6 

Architecture — Styles : 

The  History  and  Description  of  the  Styles  of  Architecture  of  Various 
Countries,  from  the  Earliest  to  the  Present  Period.  By  T.  Talbot  Bi  ry, 
F.R.I.B.A.  Illustrated 2/0 

***  Orders  and  Styles  of  Architecture,  in  Cne  Vo/.,  3/6- 

Architecture — Design : 

The  Principles  of  Design  in  Architecture,  as  deducible  from  Nature  and 
exemplified  in  the  Works  of  the  Greek  and  Gothic  Architects.  By  Edw. 

Lacy  Garbett,  Architect.  Illustrated 2/6 

***  The  three  preceding  IVorks  in  One  handsome  Vo/.,  half  bound,  entitled 
“Modern  Architecture,”/??^  6/0* 

Perspective  for  Beginners. 

Adapted  to  Young  Students  and  Amateurs  in  Architecture,  Painting,  S-c. 
By  George  Pyne 2/0 

Architectural  Modelling  in  Paper. 

By  T.  A.  Richardson.  With  Illustrations,  engraved  by  O.  Jewitt  1 ,'g 

Glass  Staining,  and  the  Art  of  Painting  on  Glass. 

From  the  German  of  Dr.  Gessert  and  Emanuel  Otto  Fromeerg.  With 
an  Appendix  on  The  Art  of  Enamelling 2 6 

Vitruvius — The  Architecture  of. 

In  Ten  Books.  Translated  from  the  Latin  by  Joseph  Gwilt,  F.S.A., 
F.R.A.S.  With  23  Plates 5/0 

N.B. — This  is  the  only  Edition  ^"Vitruvius  / rocurable  at  a moderate  Trice 

Grecian  Architecture, 

An  Inquiry  into  the  Principles  of  Beauty  in.  With  an  Historical  View  of  the 
Rise  and  Progress  of  the  Art  in  Greece.  By  the  Earl  of  Aberdeen  1 /0 

*.*  The  two  preceding  Works  in  One  handsome  Vol.,  half  bound,  entitled 
“Ancient  Architecture,”  price  6/0- 
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INDUSTRIAL  AND  USEFUL  ARTS. 

Cements,  Pastes,  Glues,  and  Gums. 

A Practical  Guide  to  the  Manufacture  and  Application  of  the  various 
Agglutinants  required  for  Workshop,  Laboratory,  or  Office  Use.  With 


upwards  of  900  Recipes  and  Formulae.  By  H.  C.  Standage  . . 2/0 

Clocks  and  Watches,  and  Bells, 

A Rudimentary  Treatise  on.  By  Sir  Edmund  Beckett,  Q.C.  (Lord 
Grimthorpe).  Seventh  Edition 4/6 

The  Goldsmith’s  Handbook. 


Containing  full  Instructions  in  the  Art  of  Alloying,  Melting,  Reducing, 
Colouring,  Collecting  and  Refining,  Recovery  of  Waste,  Solders,  Enamels, 

&c.,  &c.  By  George  E.  Gee.  Fifth  Edition 3/0 

The  Silversmith’s  Handbook, 

On  the  same  plan  as  the  Goldsmith’s  Handbook.  By  G.  E.  Gee.  3/0 
***  The  last  two  Works , in  One  handsome  Vol. , half -bound,  7/0- 
The  Hall-Marking  of  Jewellery. 

Comprising  an  account  of  all  the  different  Assay  Towns  of  the  United 
Kingdom  ; with  the  Stamps  and  Laws  relating  to  the  Standards  and  Hall- 
Marks  at  the  various  Assay  Offices.  By  George  E.  Gee  . . 3/0 

French  Polishing  and  Enamelling. 

A Practical  Work  of  Instruction,  including  numerous  Recipes  for  making 
Polishes,  Varnishes,  Glaze-Lacquers,  Revivers,  &c.  By  R.  Bitmead. 

\Just  Published.  1 /6 

Practical  Organ  Building. 

By  W.  E.  Dickson,  M.A.  Second  Edition,  Revised,  with  Additions  2/6 

Coach-Building : 

A Practical  Treatise.  By  James  W.  Burgess.  With  57  Illustrations  2/6 

The  Cabinet  Maker’s  Guide 

To  the  Entire  Construction  of  Cabinet-Work.  By  R.  Bitmead. 

[Just  Published.  2/6 

The  Brass  Founder’s  Manual: 

Instructions  for  Modelling,  Pattern  Making,  Moulding,  Turning,  &c.  By 


W.  Graham 2/0 

The  Sheet-Metal  Worker’s  Guide. 

A Practical  Handbook  for  Tinsmiths,  Coppersmiths,  Zincworkers,  &c.,  with 
46  Diagrams.  By  W.  J.  E.  Crane.  Third  Edition,  revised  . . 1/6 

Sewing  Machinery: 

Its  Construction,  History,  &c.  With  full  Technical  Directions  for  Adjust- 
ing, &c.  By  J.  W.  Urquhart,  C.E. 2/0 

Gas  Fitting : 

A Practical  Handbook.  By  John  Black.  New  Edition  . . 2/6 


Construction  of  Door  Locks. 

From  the  Papers  of  A.  C.  Hobbs.  Edited  by  C.  Tomlinson,  F.R.S.  2/6 

The  Model  Locomotive  Engineer,  Fireman,  and 
Engine-Boy. 

By  Michael  Reynolds 3/6 

The  Art  of  Letter  Painting  made  Easy. 

By  J.  G.  Badenoch.  With  12  full-page  Engravings  of  Examples  . 1 /6 

The  Art  of  Boot  and  Shoemaking. 

Including  Measurement,  Last-fitting,  Cutting-out,  Closing  and  Making.  By 
John  Bedford  Lend.  With  numerous  Illustrations.  Fourth  Edition  2/0 

Mechanical  Dentistry : 

A Practical  Treatise  on  the  Construction  of  the  Various  Kinds  of  Artificial 
Dentures.  By  Charles  Hunter.  Fourth  Edition  . . . 3/0 

Wood  Engraving: 

A Practical  and  Easy  Introduction  to  the  Art.  By  W.  N.  Brown  . 1 IQ 

Laundry  Management. 

A Handbook  for  Use  in  Private  and  Public  Laundries.  By  the  Editor  of 
“ The  Laundry  Journal." 2/0 
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AGRICULTURE,  GARDENING,  ETC. 

Draining  and  Embanking: 

A Practical  Treatise.  By  Prof.  John  Scott.  With  68  Illustrations  1/6 

Irrigation  and  Water  Supply: 

A Practical  Treatise  on  Water  Meadows,  Sewage  Irrigation,  Warping,  &c. ; 
on  the  Construction  of  Wells,  Ponds,  Reservoirs,  &c.  By  Prof.  John 
Scott.  With  34  Illustrations 1/6 

Farm  Roads,  Fences,  and  Gates: 

A Practical  Treatise  on  the  Roads,  Tramways,  and  Waterways  of  the 
Farm;  the  Principles  of  Enclosures;  and  the  different  kinds  of  Fences, 
Gates,  and  Stiles.  By  Prof.  John  Scott.  With  75  Illustrations  . 1 /6 

Farm  Buildings  : 

A Practical  Treatise  on  the  Buildings  necessary  for  various  kinds  of  Farms, 
their  Arrangement  and  Construction,  with  Plans  and  Estimates.  By  Prof. 
John  Scott.  With  105  Illustrations 2/0 

Barn  Implements  and  Machines : 

Treating  of  the  Application  of  Power  and  Machines  used  in  the  Threshing- 
barn,  Stockyard,  Dairy,  &o.  By  Prof.  J.  Scott.  With  123  Illustrations. 

2/0 

Field  Implements  and  Machines: 

With  Principles  and  Details  of  Construction  and  Points  of  Excellence,  their 
Management,  Nc.  By  Prof.  John  Scott.  With  138  Illustrations  2/0 

Agricultural  Surveying : 

A Treatise  on  Land  Surveying,  Levelling,  and  Setting-out ; with  Directions 
for  Valuing  Estates.  By  Prof.  J.  Scott.  With  62  illustrations  . 1 /6 

Farm  Engineering. 

By  Professor  John  Scott.  Comprising  the  above  Seven  Volumes  in  One, 
1,150  pages,  and  over  600  Illustrations.  Half-bound  . . . 12/0 

Outlines  of  Farm  Management. 

Treating  of  the  General  Work  of  the  Farm;  Stock;  Contract  Work; 
Labour,  &c.  By  R.  Scott  Burn 2/6 

Outlines  of  Landed  Estates  Management. 

Treating  of  the  Varieties  of  Lands,  Methods  of  Farming,  Setting-out  of 
Farms,  Roads  Fences,  Gates,  Drainage,  &c.  By  R.  Scott  Burn  . 2/6 

The  above  Two  Vols . in  One,  handsomely  half-bound,  price  6/0 

Soils,  Manures,  and  Crops. 

(Vol.  I.  Outlines  of  Modern  Farming.)  By  R.  Scott  Burn  . 2/0 

Farming  and  Farming  Economy. 

(Vol.  II.  Outlines  of  Modern  Farming.)  By  R.  Scott  Burn  3/0 

Stock : Cattle,  Sheep,  and  Horses. 

(Vol.  III.  Outlines  ok  Modern  Farming.)  By  R.  Scott  Burn  2/6 

Dairy,  Pigs,  and  Poultry. 

(Vol.  IV.  Outlines  of  Modern  Farming.)  By  R.  Scott  Burn  2/0 

Utilization  of  Sewage,  Irrigation,  and  Reclamation 
of  Waste  Land. 

(Vol.  V.  Outlines  of  Modern  Farming.)  By  R.  Scott  Burn  . 2/6 

Outlines  of  Modern  Farming. 

By  R.  Scott  Burn.  Consisting  of  the  above  Five  Volumes  in  One, 
1,250  pp.,  profusely  Illustrated,  half-bound  ....  12/0 
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Book-keeping  for  Farmers  and  E state  Owners. 

A Practical  Treatise,  presenting,  in  Three  Plans,  a System  adapted  for  all 
classes  of  Farms.  By  J.  M.  Woodman.  Third  Edition,  revised  . 2/6 

Ready  Reckoner  for  the  Admeasurement  of  Land. 

By  A.  Arman.  Fourth  Edition,  revised  and  extended  by  C.  Norris  2/0 

Miller’s,  Corn  Merchant’s,  and  Farmer’s  Ready 


Reckoner. 

Second  Edition,  revised,  with  a Price  List  of  Modern  Flour  Mill  Machinery, 
by  W.  S.  Hutton,  C.E 2/0 

The  Hay  and  Straw  Measurer. 

New  Tables  for  the  Use  of  Auctioneers,  Valuers,  Farmers,  Hay  and  Straw 
Dealers,  &c.  By  John  Steele 2/0 

Meat  Production. 

A Manual  for  Producers,  Distributors,  and  Consumers  of  Butchers’  Meat. 
By  John  Ewart 2/6 

Sheep  : 

The  History,  Structure,  Economy,  and  Diseases  of.  By  W.  C.  Spooner, 
M.R.V.S.  Fifth  Edition  with  fine  Engravings 3/6 

I 

Market  and  Kitchen  Gardening. 

By  C.  W.  Shaw,  late  Editor  of  “ Gardening  Illustrated”  . . . 3/0 


Kitchen  Gardening  Made  Easy. 

Showing  the  best  means  of  Cultivating  every  known  Vegetable  and  Herb, 
&c.,  with  directions  for  management  all  the  year  round.  By  George  M.  F. 
Glennv.  Illustrated 1/6 

Cottage  Gardening: 

Or  Flowers,  Fruits,  and  Vegetables  for  Small  Gardens.  By  E.  Hobday. 

1/6 

Garden  Receipts. 

Edited  by  Charles  W.  Quin 1/6 

Fruit  Trees, 

The  Scientific  and  Profitable  Culture  of.  From  the  French  of  M.  Du 
Breuil.  Fifth  Edition,  carefully  Revised  by  George  Glenny.  With 
187  Woodcuts 3/6 

The  Tree  Planter  and  Plant  Propagator : 

With  numerous  Illustrations  of  Grafting,  Layering,  Budding,  Implements, 
Houses,  Pits,  &c.  By  Samuel  Wood 2/0 

The  Tree  Pruner : 

A Practical  Manual  on  the  Pruning  of  Fruit  Trees,  Shrubs,  Climbers,  and 
Flowering  Plants.  With  numerous  Illustrations.  By  Samuel  Wood  1/6 

• *,*  The  above  Two  Vols.  in  One , handsomely  half-bound , price  3/6 

The  Art  of  Grafting  and  Budding. 

By  Charles  Baltet.  With  Illustrations  . 


• 2/6 
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MATHEMATICS,  ARITHMETIC,  ETC. 

Descriptive  Geometry, 

An  Elementary  Treatise  on  ; with  a Theory  of  Shadows  and  of  Perspective, 
extracted  from  the  French  of  G.  Monge.  To  which  is  added  a Description 
of  the  Principles  and  Practice  of  Isometrtcal  Projection.  ByJ.  F.  Heather, 
M.A.  With  14  Plates  ...  .......  2/0 

Practical  Plane  Geometry  : 

Giving  the  Simplest  Modes  of  Constructing  Figures  contained  in  one  Plane 
and  Geometrical  Construction  of  the  Ground.  By  J.  F.  Heather,  M.A. 

With  215  Woodcuts 2/0 

Analytical  Geometry  and  Conic  Sections, 

A Rudimentary  Treatise  on.  By  James  Hash.  A New  Edition,  re- 
written and  enlarged  by  Professor  J . R.  YOUNG  . . . -20 

Euclid  (The  Elements  of). 

With  many  Additional  Propositions  and  Explanatory’  Notes;  to  which  is 
prefixed  an  Introductory  Essay  on  Logic.  By  Henry  Law,  C.E.  . 2/6 

***  Sold  also  separately , viz : — 

Euclid.  The  First  Three  Books.  By  Henry  Law,  C.E.  . 

Euclid.  Books  4,  5,  6,  11,  12.  By’  Henry  Law,  C.  E.  . 

Plane  Trigonometry, 

The  Elements  of.  By  James  Hann.  . . , 

Spherical  Trigonometry, 

The  Elements  of.  By  James  Hank.  Revised  byr  Charles  H.  Dow- 
ling, C.E. 1/0 

***  Or  with  “ T/te  Elements  0/ Plane  Trigonometry,"  in  One  Volume,  2 6 


Differential  Calculus, 

Elements  of  the.  By  W.  S.  B.  Woolhouse,  F.R.A.S.,  &c.  . .1/6 

Integral  Calculus. 

By  Homersham  Cox,  B.A. 1/5 

Algebra, 

The  Elements  of.  By  James  Haddon,  M.A.  With  Appendix,  containing 
Miscellaneous  Investigations,  and  a Collection  of  Problems  . . 2/6 

A Key  and  Companion  to  the  Above. 

An  extensive  Repository  of  Solved  Examples  and  Problems  in  Algebra. 
ByJ.R.  Young 1 /S 

Commercial  Book-keeping. 

With  Commercial  Phrases  and  Forms  in  English,  French,  Italian,  and 
German.  By  James  Haddon,  M.A 1/6 

Arithmetic, 


A Rudimentary  Treatise  on.  With  full  Explanations  of  its  Theoretical 
Principles,  and  numerous  Examples  for  Practice.  For  the  Use  of  Schools 
and  for  Self-Instruction.  By' J.  R.  Young,  late  Professor  of  Mathematics 
in  Belfast  College.  Thirteenth  Edition 1 /6 

A Key  to  the  Above. 

By  J.  R.  Young 1/6 

Equational  Arithmetic, 

Applied  to  Questions  of  Interest,  Annuities,  Life  Assurance,  and  General 
Commerce  ; with  various  Tables  by  which  all  Calculations  may  be  greatly 
facilitated.  By  W.  Hipsley 1/6 

Arithmetic, 

Rudimentary,  for  the  Use  of  Schools  and  Self-Instruction.  By’  James 
Haddon,  M.A.  Revised  by  Abraham  Arman  . . . . ' 1 /6 

A Key  to  the  Above. 

By  A.  Arman  . . , s 


. . 1 6 
. 1/6 

' 1 /6 


1/6 
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Mathematical  Instruments  : 

Their  Construction,  Adjustment,  Testing,  and  Use  concisely  Explained. 
By  J.  F.  Heathek,  M.A.,  of  the  Royal  Military  Academy,  Woolwich. 
Fourteenth  Edition,  Revised,  with  Additions,  by  A.  T.  YValmisley, 
M.I.C.E.  Original  Edition,  in  i vol.,  Illustrated  ....  2/0 

***  In  ordering  the  above,  be  careful  to  sav  “Original  Edition ,”  or  give  the 
number  in  the  Series  (32),  to  distinguish  it  from  the  Enlarged  Edition  in 
3 vols.  (as  follows) — 

Drawing  and  Measuring  Instruments. 

Including — I.  Instruments  employed  in  Geometrical  and  Mechanical  Draw, 
ing,  and  in  the  Construction,  Copying,  and  Measurement  of  Maps  anA 
Plans.  II.  Instruments  used  for  the  purposes  of  Accurate  Measurement, 
and  for  Arithmetical  Computations.  By  J.  F.  Heather,  M.A.  . 1 /Q 

Optical  Instruments. 

Including  (more  especially)  Telescopes,  Microscopes,  and  Apparatus  for 
producing  copies  of  Maps  and  Plans  by  Photography.  By  J.  F.  Heather, 
M.A.  Illustrated 1 /Q 

Surveying  and  Astronomical  Instruments. 

Including — I.  Instruments  used  for  Determining  the  Geometrical  Features 
of  a portion  of  Ground.  II.  Instruments  employed  in  Astronomical  Ob- 
servations. By  J.  F.  Heather,  M.A.  Illustrated.  . . .1/6 

*.*  The  above  three  volumes  form  an  enlargement  of  the  Author  s original  work, 
“ Mathematical  Instruments,"  price  2/0-  (Described  at  top  of  page.) 

Mathematical  Instruments : 

Their  Construction,  Adjustment,  Testing  and  Use.  Comprising  Drawing, 
Measuring,  Optical,  Surveying,  and  Astronomical  Instruments.  By  J.  F. 
Heather,  M.A.  Enlarged  Edition,  for  the  most  part  entirely  re-written. 
The  Three  Parts  as  above,  in  One  thick  Volume.  ....  4/6 

The  Slide  Rule,  and  How  to  Use  It. 

Containing  full,  easy,  and  simple  Instructions  to  perform  all  Business  Cal- 
culations with  unexampled  rapidity  and  accuracy.  By  Charles  Hoare, 
C.E.  With  a Slide  Rule,  in  tuck  of  cover.  Seventh  Edition  . . 2/6 

Logarithms. 

With  Mathematical  Tables  for  Trigonometrical,  Astronomical,  and  Nautical 
Calculations.  By  Henry  Law,  C.E.  Revised  Edition  . . . 3/0 

Compound  Interest  and  Annuities  (Theory  of). 

With  Tables  of  Logarithms  for  the  more  Difficult  Computations  of  Interest, 
Discount,  Annuities,  &c.,  in  all  their  Applications  and  Uses  for  Mercantile 
and  State  Purposes.  By  Fedor  Thoman,  Paris.  Fourth  Edition  . 4/0 

Mathematical  Tables, 

For  Trigonometrical,  Astronomical,  and  Nautical  Calculations  ; to  which  is 
prefixed  a Treatise  on  Logarithms.  By  H.  Law,  C.E.  Together  with  a 
Series  of  Tables  for  Navigation  and  Nautical  Astronomy.  By  Professor  J. 
R.  Young.  New  Edition 4-/0 

Mathematics, 

As  applied  to  the  Constructive  Arts.  By  Francis  Campin’,  C.E.,  &c. 
Third  Edition . . 3/0 


Astronomy. 

By  the  late  Rev.  Robert  Main,  F.R.S.  Third  Edition,  revised  and  cor- 
rected to  the  Present  Time.  By  W.  T.  Lynn,  F.R.A.S.  . . . 2/0 

Statics  and  Dynamics. 

The  Principles  and  Practice  of.  Embracing  also  a clear  development  of 
Hydrostatics,  Hydrodynamics,  and  Central  Forces.  By  T.  Baker,  C.E. 
Fourth  Edition  . . 1/6 
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BOOKS  OF  REFERENCE  AND 

MISCELLANEOUS  VOLUMES. 

A Dictionary  of  Painters,  and  Handbook  for  Picture 
Amateurs. 

Being  a Guide  for  Visitors  to  Public  and  Private,  Picture  Galleries,  and  for 
Art-Students,  including  Glossary  of  Terms,  Sketch  of  Principal  Schools  of 
Painting,  &c.  By  Philippe  Daryl,  B.A. 2/6 

Painting  Popularly  Explained. 

By  T.  J.  Gullick,  Painter,  and  John  Timbs,  F.S.A.  Including  Fresco, 
Oil,  Mosaic,  Water  Colour,  Water-Glass,  Tempera  Encaustic,  Miniature, 
Painting  on  Ivory,  Vellum,  Pottery,  Enamel,  Glass,  &c.  Sixth  Edition  5 0 

A Dictionary  of  Terms  used  in  Architecture,  Build- 
ing, Engineering,  Mining,  Metallurgy,  Archae- 
ology, the  Fine  Arts,  &c. 

By  John  Weale.  Sixth  Edition.  Edited  by  R.  Hunt,  F.R.S.  . 5/0 

Music : 

A Rudimentary  and  Practical  Treatise.  With  numerous  Examples.  By 
Charles  Child  Spencer 2/6 

Pianoforte, 

The  Art  of  Playing  the.  With  numerous  Exercises  and  Lessons.  By 
Charles  Child  Spencer J ,6 

The  House  Manager. 

A Guide  to  Housekeeping,  Cookery,  Pickling  and  Preserving,  Household 
Work,  Dairy  Management,  Cellarage  of  Wines,  Home-brewing  and  Wine- 
making, Gardening,  &c.  By  An  Old  Housekeeper  . . 3/6 

Manual  of  Domestic  Medicine. 

By  R.  Gooding,  M.  D.  Intended  as  a Family  Guide  in  all  cases  of 
Accident  and  Emergency.  Third  Edition,  carefully  revised  . .2/0 

Management  of  Health. 

A Manual  of  Home  and  Personal  Hygiene.  By  Rev.  James  Baird  1 /0 

Natural  Philosophy, 

For  the  Use  of  Beginners.  By  Charles  Tomlinson,  F.R.S.  . . 1 IS 

The  Elementary  Principles  of  Electric  Lighting. 

By  Alan  A.  Campbell  Swinton,  M.Inst.C.E.,  M.I.E.E.  Fourth 
Edition,  Revised [Just  Published  1 1Q 

The  Electric  Telegraph, 

Its  History  and  Progress.  By  R.  Sabine,  C.E.,  F.S.A.,  &c.  . . 3/0 

Handbook  of  Field  Fortification. 

By  Major  W.  W.  Knollys,  F.R.G.S.  With  163  Woodcuts  . -30 

Logic, 

Pure  and  Applied.  By  S.  H.  Emmens.  Third  Edition  . . .1/6 

Locke  on  the  Human  Understanding, 

Selections  from.  With  Notes  by  S.  H.  Emmens  . , . .1/6 

The  Compendious  Calculator 

(Intuitive  Calculations).  Or  Easy  and  Concise  Methods  of  Performing  the 
various  Arithmetical  Operations  required  in  Commercial  and  Business 
Transactions  ; together  with  Useful  Tables,  &c.  By  Daniel  0 Gorman. 
Twenty -seventh  Edition,  carefully  revised  by  C.  Norris  . . . 2/6 
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Measures,  Weights,  and  Moneys  of  all  Nations. 

With  an  Analysis  of  the  Christian,  Hebrew,  and  Mahometan  Calendars. 


By  W.  S.  B.  Woolhouse,  F.R.A.S.,  F.S.S.  Seventh  Edition  . 2/6 

Grammar  of  the  English  Tongue, 

Spoken  and  Written.  With  an  Introduction  to  the  Study  of  Comparative 
Philology.  By  Hyde  Clarke,  D.C.L.  Fifth  Edition.  . . .1/6 

Dictionary  of  the  English  Language. 

As  Spoken  and  Written.  Containing  above  100,000  Words.  By  Hvdb 

Clarke,  D.C.L . 3/6 

Complete  with  the  Grammar,  5/6 
Composition  and  Punctuation, 

Familiarly  Explained  for  those  who  have  neglected  the  Study  of  Grammar. 
By  Justin  Brf.nan.  i8th  Edition 1/6 

French  Grammar. 

With  Complete  and  Concise  Rules  on  the  Genders  of  French  Nouns.  By 
G.  L.  Strauss,  Ph.D. 1/6 

English-French  Dictionary. 

Comprising  a large  number  of  Terms  used  in  Engineering,  Mining,  &c. 
By  Alfred  Elwes  _ 2/0 

French  Dictionary. 

In  two  Parts — I.  French-English.  II.  English- French,  complete  in 

One  Vol 3/0 

*,*  Or  with  the  Grammar,  4/6 

French  and  English  Phrase  Book. 

Containing  Introductory  Lessons,  with  Translatio'ns,  Vocabularies  of  Words. 
Collection  of  Phrases,  and  Easy  Familiar  Dialogues  . . . .1/6 


German  Grammar. 

Adapted  for  English  Students,  from  Heyse’s  Theoretical  and  Practical 
Grammar,  by  Dr.  G.  L.  Ijtrauss 1/6 

German  Triglot  Dictionary. 

By  N.  E.  S.  A.  Hamilton.  Part  I.  German-French- English.  Part  II. 
English-German-French.  Part  III.  French-Germ^n-English  . 3/0 

German  Triglot  Dictionary. 

(As  above).  Together  with  German  Grammar,  in  One  Volume  . 5/0 

Italian  Grammar. 

Arranged  in  Twenty  Lessons,  with  Exercises.  By  Alfred  Elwes.  1/6 

Italian  Triglot  Dictionary, 

Wherein  the  Genders  of  all  the  Italian  and  French  Nouns  are  carefully 
noted  down.  By  Alfred  Elwes.  Vol.  I.  Italian- English-French.  2/6 


Italian  Triglot  Dictionary. 

By  Alfred  Elv.es.  Vol.  II.  English-French-ltalian  . . . 2/6 

Italian  Triglot  Dictionary. 

By  Alfred  Elwes.  Vol.  III.  French-Italian-English  . . 2 3 

Italian  Triglot  Dictionary. 

(As  above  In  One  Vol 7/6 

Spanish  Grammar. 


In  a Simple  and  Practical  Form.  With  Exercises.  By  Alfred  Elwes  1/6 

Spanish-English  and  English-Spanish  Dictionary. 

including  a large  number  of  Technical  Terms  used  in  Mining,  Engineering, 
&c. , with  the  proper  Accents  and  the  Gender  of  every  Noun.  By  Alfred 


Or  with  the  C,  ram  mar.  6/0 
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Portuguese  Grammar, 

In  a Simple  and  Practical  Form.  With  Exercises.  By  Alpbed  Elwes  1 /Q 

Portuguese-English  and  English-Portuguese  Dic- 
tionary. 

Including  a large  number  of  Technical  Terms  used  in  Mining,  Engineering, 
& c.,  with  the  proper  Accents  and  the  Gender  of  every  Noun.  By  Alphp.d 

Elwes.  Third  Edition,  revised 5/0 

***  Or  with  the  Grammar,  7/0- 

Animal  Physics, 

Handbook  of.  By  Dionysius  Lardner,  D.C.L.  With  520  Illustrations. 

In  One  Vol.  (732  pages),  cloth  boards 7/6 

***  Sold  also  in  Two  Parts , as  follows: — 

Animal  Physics.  By  Dr.  Lardner.  Part  I.,  Chapters  I. — VII.  4.  0 
Animal  Physics.  By  Dr.  Lardner.  Part  II.,  Chapters  VIII. — XVIII. 

3/0 


U 9 il  t'flttl  * \ 


BRADBURY,  AGNEW  & CO  , LD.,  PRINTERS,  LONDON  AND  TONBRIDGE 


Stationers'  Hall  Court,  London,  E.C. 


CROSBY  LOCKWOOD  & SON'S 
Catalogue  of 

Scientific,  Technical  and 
Industrial  Books. 


PAGE 


PAG  F 


MECHANICAL  ENGINEERING  . 1 

CIVIL  ENGINEERING  ....  10 

MARINE  ENGINEERING.  &c.  . 17 

MINING  & METALLURGY  . . 19 
COLLIERY  WORKING.  Ac.  . . 21 

ELECTRICITY 23 

ARCHITECTURE  & BUILDING  . 25 
SANITATION  & WATER  SUPPLY  27 
LAW  & MISCEL 


CARPENTRY  & TIMBER  . . . 

DECORATIVE  ARTS  

NATURAL  SCIENCE 

CHEMICAL  MANUFACTURES  . 

INDUSTRIAL  ARTS  

COMMERCE,  TABLES.  Ac.  . . 

AGRICULTURE  A GARDENING' 
AUCTIONEERING,  VALUING.  Ac. 
EOUS . . . 47 


28 

30 

82 

34 

86 

41 

43 

40 


MECHANICAL  ENGINEERING,  &c. 


THE  MECHANICAL  ENGINEER’S  POCKET-BOOK. 

Comprising  Tables,  Formulae,  Rules,  and  Data  : A Handy  Book  of  Reference 
for  Daily  Use  in  Engineering  Practice.  By  D.  Kinnear  Clark,  M.  Inst.  C.E., 
Fourth  Edition.  Small  8vo,  700  pp.,  bound  in  flexible  Leather  Cover,  rounded 
comers  G/O 

Summary  op  Contents:— Mathematical  Tables.— Measurement  of  Sur- 
faces and  Solids.— English  and  Foreign  weights  and  Measures.— Moneys.— 
Specific  Gravity,  Weight,  and  Volume.— Manufactured  Metals.— steel  Pipes. 
— Bolts  and  Nuts.  — sundry  Articles  in  wrought  and  Cast  Iron,  Copper, 
Brass,  Lead,  tin,  Zinc.— Strength  of  Timber.— Strength  of  Cast  Iron.— 
Strength  of  Wrought  Iron.— Strength  of  Steel.— Tensile  Strength  of 
Copper,  Lead,  &c.— Resistance  of  Stones  and  other  Building  Materials.— 
Riveted  Joints  in  Boiler  Plates.— Boiler  Shells.— Wire  Ropes  and  Hemp 
Ropes.— Chains  and  Chain  Cables.— Framing.— Hardness  of  Metals,  Alloys,  and 
Stones.— Labour  of  animals.— Mechanical  Principles.— Gravity  and  Fall  of 
Bodies.— Accelerating  and  retarding  Forces.— Mill  Gearing,  Shafting.  &c.— 
Transmission  of  Motive  Power.— Heat.— Combustion:  Fuels.— Warming,  Venti- 
lation, Cooking  Stoves.— Steam.— Steam  Engines  and  Boilers.— Railways.— 
tramways.— Steam  Ships.— pumping  Steam  Engines  and  pumps.— Coal  Gas,  Gas 
Engines,  &c.— Air  in  motion.— Compressed  Air.— Hot  Air  Engines.— Water 
Power.— Speed  of  Cutting  tools.— Colours.— Electrical  Engineering. 

" Mr.  Clark  manifests  what  is  an  innate  perception  of  what  is  likely  to  be  useful  in  a pocket- 
book,  and  he  is  really  unrivalled  in  the  art  of  condensation.  It  is  very  difficult  to  hit  upon  any 
mechanical  engineering  subject  concerning  which  this  work  supplies  no  information,  and  the 
excellent  index  at  the  end  adds  to  its  utility.  In  one  word,  it  is  an  exceedingly  handy  and  efficient 
tool,  possessed  of  which  the  engineer  will  be  saved  many  a wearisome  calculation,  or  yet  more 
wearisome  hunt  through  various  text-books  and  treatises,  and,  as  such,  we  can  heartily  recommend 
It  to  our  readers." — The  Engineer. 

" It  would  be  found  difficult  to  compress  more  matter  within  a similar  compass,  or  produce  a 
book  of  650  pages  which  should  be  more  compact  or  convenient  for  pocket  reference.  . , . Will 
be  appreciated  by  mechanical  engineers  of  all  classes." — Practical  Engineer. 
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MR.  HUTTON’S  PRACTICAL  HANDBOOKS. 


THE  WORKS’  MANAGER’S  HANDBOOK. 

Comprising  Modern  Rules,  Tables,  and  Data.  For  Engineers.  Millwrights, 
and  Boiler  Makers;  Tool  Makers,  Machinists,  and  Metal  Workers;  Iron  and 
Brass  Founders,  &c.  By  W.  S.  Hutton,  Civil  and  Mechanical  Engineer. 
Author  of  “The  Practical  Engineer’s  Handbook.”  Sixth  Edition,  carefully 
Revised,  with  Additions.  In  One  handsome  Volume,  medium  8vo.  strongly 
bound.  [Just  Published.  15  0 

The  Author  having  compiled  Rules  and  Data  for  his  own  use  in  a great 
variety  of  modern  engineering  work , and  having  found  his  notes  extremely  useful, 
decided  to  publish  them — revised  to  date — believing  that  a practical  work , suited  to 
the  daily  requirements  of  modern  engineers,  would  be  favourably  received. 

"Of  this  edition  we  may  repeat  the  appreciative  remarks  we  made  upon  the  first  and  * : :ir  L 
Since  the  appearance  of  the  latter  very  considerable  modifications  have  been  made,  although  tuc 
total  number  of  pages  remains  almost  the  same.  It  is  a very  useful  collection  of  rules,  tables,  and 
workshop  and  drawing  office  data." — The  Engineer.  May  10,  1895. 

" The  author  treats  every  subject  from  the  point  of  view  of  one  who  has  collected  workshop 
notes  for  application  in  workshop  practice,  rather  than  from  the  theoretical  or  literary  aspect.  The 
volume  contains  a great  deal  of  that  kind  of  information  which  is  gained  only  by  practical  experience, 
and  is  seldom  written  in  books." — The  Engineer,  June  5,  1885. 

" The  volume  is  an  exceedingly  useful  one,  brimful  with  engineer's  notes,  memoranda,  and 
rules,  and  well  worthy  of  being  on  every  mechanical  engineer’s  bookshelf." — Mechanical  World. 

" The  information  is  precisely  that  likely  to  be  required  in  practice.  . . . The  work  forms 
a desirable  addition  to  the  library'  not  only  of  the  works'  manager,  but  of  any  one  connected  with 
general  engineering." — Mining  Journal. 

“ Brimful  of  useful  information,  stated  in  a concise  form,  Mr.  Hutton's  books  have  met  a 
pressing  want  among  engineers.  The  book  must  prove  extremely  useful  to  every'  practical  man 
possessing  a cop y."— Practical  Engineer. 


THE  PRACTICAL  ENGINEER’S  HANDBOOK. 

Comprising  a Treatise  on  Modern  Engines  and  Boilers,  Marine,  Locomotive, 
and  Stationary.  And  containing  a large  collection  of  Rules  and  Practical 
Data  relating  to  Recent  Practice  in  Designing  and  Constructing  all  kinds  of 
Engines,  Boilers,  and  other  Engineering  work.  The  whole  constituting  a_ com- 
prehensive Key  to  the  Board  of  Trade  and  other  Examinations  for  Certificates 
of  Competency  in  Modern  Mechanical  Engineering.  By  Walter  S.  Hutton. 
Civil  and  Mechanical  Engineer,  Author  of  “ The  Works’  Manager’s  Handbook 
for  Engineers,”  &c.  With  upwards  of  370  Illustrations.  Fifth  Edition, 
Revised  with  Additions.  Medium  8vo,  nearly  500  pp.,  strongly  bound. 

[Just  Published.  18  0 

©8?"  This  Work  is  designed  as  a companion  to  the  Author's  “Works’ 
Manager’s  Handbook.”  It  possesses  many  new  and  original  features,  and  con- 
tains, like  its  predecessor,  a quantity  of  matter  not  originally  intended  for  publication 
but  collected  by  the  Author  for  his  own  use  in  the  construction  of  a great  variety  of 
Modern  Engineering  Work. 

The  information  is  given  in  a condensed  and  concise  form,  and  is  illustrated  by 
upwards  of  370  Woodcuts;  and  comprises  a quantity  of  tabulated  matter  of  great 
value  to  all  engaged  in  designing,  constructing,  or  estimating  for  Engines,  Boilers, 
and  other  Engineering  Work. 

"We  have  kept  it  at  handTor  several  weeks,  referring  to  it  as  occasion  arose,  and  we  have  not 
on  a single  occasion  consulted  its  pages  without  finding  the  information  of  which  we  were  in  quest. " 
— Athenaum. 

" A thoroughly  good  practical  handbook,  which  no  engineer  can  go  through  without  learning 
something  that  will  be  of  service  to  him." — Marine  Engineer. 

"An  excellent  book  of  reference  for  engineers,  and  a valuable  textbook  for  students  cf 
engineering.' ' — Scotsma  n . 

" This  valuable  manual  embodies  the  results  and  experience  of  the  leading  authorities  on 
mechanical  engineering." — Building  Neius. 

"The  author  has  collected  together  a surprising  quantity  of  rules  and  practical  data,  and  has 
shown  much  judgment  in  the  selections  he  has  made.  . . . There  is  no  doubt  that  this  l*x>k  is 
one  of  the  most  useful  of  its  kind  published,  and  will  be  a very*  popular  compendium.' — Engineer. 

" A mass  of  information  set  down  in  simple  language,  and  in  such  a form  that  it  can  be  easily 
referred  to  at  any  time.  The  matter  is  uniformly  good  and  well  chosen,  and  is  greatly  elucidated 
by  the  illustrations.  The  book  will  find  its  way  on  to  most  engineers'  shelves,  where  it  will  rank  as 
one  of  the  most  useful  books  of  reference.” — Practical  Engineer. 

" Full  of  useful  information,  and  should  be  found  on  the  office  shelf  of  all  practical  engineer*  " 
— English  Mechanic. 
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MR.  HUTTON’S  PRACTICAL  HANDBOOK S— continued. 


STEAM  BOILER  CONSTRUCTION. 

A Practical  Handbook  for  Engineers,  Boiler-Makers,  and  Steam  Users. 
Containing  a large  Collection  of  Rules  and  Data  relating  to  Recent  Practice 
in  the  Design,  Construction,  and  Working  of  all  Kinds  of  Stationary,  Loco- 
motive, and  Marine  Steam-Boilers.  By  Walter  S.  Hutton,  Civil  and 
Mechanical  Engineer,  Author  of  “ The  Works’  Manager's  Handbook,"  “ The 
Practical  Engineer’s  Handbook,"  & c.  With  upwards  of  500  Illustrations. 
Third  Edition,  Revised  and  much  Enlarged,  medihm  8vo,  cloth  . . 1 8/0 

This  Work  is  issued  in  continuation  of  the  Series  of  Handbooks  written 
by  the  Author,  viz. : — “The  Works’  Manager's  Handbook  ’’  and  “ The  Practical 
Engineer's  Handbook,"  which  are  so  highly  appreciated  by  engineers  for  the 
practical  nature  of  their  information ; and  is  consequently  written  in  the  same  style 
as  those  works. 

The  Author  believes  that  the  concentration,  in  a convenient  form  for  easy 
reference,  of  such  a large  amount  of  thoroughly  ■ practical  information  on  Steam- 
Boilers,  will  be  of  considerable  service  to  those  for  whom  it  is  intended,  and  he  trusts 
the  book  may  be  deemed  worthy  of  as  favourable  a reception  as  has  been  accorded  to 
its  predecessors. 

“ One  of  the  best,  if  not  the  best,  books  on  boilers  that  has  ever  been  published.  The  infor- 
mation is  of  the  right  kind,  in  a simple  and  accessible  form.  So  far  as  generation  is  concerned,  this 
is,  undoubtedly,  the  standard  book  on  steam  practice." — Electrical  Review. 

“ Every  detail,  botii  in  boiler  design  and  management,  is  clearly  laid  before  the  reader.  The 
volume  shows  that  boiler  construction  has  been  reduced  to  the  condition  of  one  of  the  most  exact 
sciences ; and  such  a book  is  of  the  utmost  value  to  the  Jin  tic  si'ecle  Engineer  and  Works  Manager.’’ 
— Marine  Engineer. 

” There  has  long  been  room  for  a modern  handbook  on  steam  boilers  ; there  is  not  that  room 
now,  because  Mr.  Hutton  lias  filled  it.  It  is  a thoroughly  practical  book  for  those  who  are  occupied 
in  tfie  construction,  design,  selection,  or  use  of  boilers." — Engineer. 

'*  The  book  is  of  so  important  and  comprehensive  a character  that  it  must  find  its  way  into  the 
libraries  of  every  one  interested  in  boiler  using  or  boiler  manufacture  if  they  wish  to  be  thoroughly 
informed.  We  strongly  recommend  the  book  for  the  intrinsic  value  of  its  contents." — Machinery 
Market. 

PRACTICAL  MECHANICS’  WORKSHOP  COMPANION. 

Comprising  a great  variety  of  the  most  useful  Rules  and  Formulae  in  Mechanical 
Science,  with  numerous  Tables  of  Practical  Data  and  Calculated  Results  fer 
Facilitating  Mechanical  Operations.  By  William  Templeton,  Author  cf 
“ The  Engineer’s  Practical  Assistant,”  &c.,  &c.  Eighteenth  Edition,  Revised, 
Modernised,  and  considerably  Enlarged  by  Walter  S.  Hutton,  C.E.,  Author 
of  “The  Works’  Manager’s  Handbook,”  “The  Practical  Engineer’s  Hand- 
book,” &c.  Fcap.  8vo,  nearly  500  pp.,  with  8 Plates  and  upwards  of  250  Illus- 
trative Diagrams,  strongly  bound  for  workshop  or  pocket  wear  and  tear.  6/0 

“ In  its  hiodernised  form  Hutton’s  4 Templeton  ' should  have  a wide  sale,  for  it  contains  much 
valuable  information  which  the  mechanic  will  often  find  of  use,  and  not  a few  tables  and  notes  which 
he  might  look  for  in  vain  in  other  works.  This  modernised  edition  will  be  appreciated  by  all  who 
have  learned  to  value  the  original  editions  of  * Templeton.4" — English  Mechanic. 

" It  has  met  with  great  success  in  the  engineering  workshop,  as  we  can  testify ; and  there  are 
a great  many  men  who,  in  a great  measure,  owe  their  rise  in  life  to  this  little  book.” — Building 
News.  , 

"This  familiar  text-book — well  known  to  all  mechanics  and  engineers— is  of  essential  service 
to  the  every-day  requirements  of  engineers,  millwrights,  and  the  various  trades  connected  with 
engineering  ami  building.  The  new  modernised  edition  is  worth  its  weight  ill  gold."— Building 
A ews.  (Second  Notice.) 

" This  well-known  and  largely-used  book  contains  information,  brought  up  to  date,  of  the 
sort  so  useful  to  the  foreman  and  draughtsman.  So  much  fresh  information  has  been  introduced  as 
to  constitute  it  practically  a new  book.  It  will  be  largely  used  in  the  office  and  workshop.”— 
Mechanical  World. 

"The  publishers  wisely  entrusted  the  task  of  revision  of  this  popular,  valuable,  and  useful 
book  to  Mr.  Hutton,  than  whom  a more  competent  man  they  could  not  have  found.” — Iron. 


ENGINEER’S  AND  MILLWRIGHT’S  ASSISTANT. 

A Collection  of  Useful  Tables,  Rules,  awl  Data.  By  William  Templeton. 
Eightli  Edition,  with  Additions.  i8mo,  cloth  ...  *2/6 

"Occupies  a foremost  place  among  books  of  this  kind.  A more  suitable  present  to  an 
apprentice  to  any  of  the  mechanical  trades  could  not  possibly  be  made.” — Building  News. 

A deservedly  popular  work.  It  should  be  in  the  ‘drawer’  of  every  mechanic."— Eng lish 
Mechanic. 
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CROSBY  LOCKWOOD  &■  SON'S  CATALOGUE 


THE  MECHANICAL  ENGINEER’S  REFERENCE  BOOK. 

For  Machine  and  Boiler  Construction.  In  Two  Parts.  Part  I.  General 
Engineering  Data.  Part  II.  Boiler  Construction.  With  51  Plates  and 
numerous  Illustrations.  By  Nelson  Foley,  M.I.N.A.  Second  Edition, 
Revised  throughout  and  much  Enlarged.  Folio,  half-bound,  net  . £3  3s. 

PART  I.— Measures.— Circumferences  and  Areas,  &c..  Squares,  Cubes, 
Fourth  Powers.— Square  and  Cube  Roots.— Surface  of  Tubf-s  — Reciprocals.— 
Logarithms.  — Mensuration. — Specific  Gravities  and  Weights— Work  and 
Power.  — Heat.  — Combustion.  — Expansion  and  Contraction.  — Expansion  of 
Gases.— Steam.— Static  Forces.— Gravitation  and  Attraction.— Motion  and 
Computation  of  Resulting  Forces.— Accumulated  work.— Centre  and  radius 
of  Gyration.— moment  of  Inertia.— Centre  of  Oscillat  ion.— Electricity.— 
Strength  of  materials.— Elasticity.— Test  Sheets  of  Metals.— Friction.— 
Transmission  of  Power.— Flow  of  Liquids.— Flow  of  Gases.— Aip.  Pumps,  Surface 
Condensers,  &c.— Speed  of  steamships.— Propellers.— Cutting  toot1-  —Flanges. 
—Copper  Sheets  and  tubes.— Screws,  Nuts,  Bolt  Heads,  ic.— Various  Recipes 
and  Miscellaneous  Matter.— With  DIAGRAMS  for  Valve-Gear,  Belting  and 
Ropes,  Discharge  and  Suction  Pipes,  Screw  propellers,  and  Copper  Pipes. 

part  II.— Treating  of  Power  of  Boilers.— Useful  Ratios.— Notes  on 
Construction.  — Cylindrical  Boiler  Shells.  — Circular  Furnaces.  — Flat 
Plates.— Stays.  — Girders.— Screws.  — Hydraulic  Tests.  — Riveting.  — Boiler 
Setting,  Chimneys,  and  Mountings.— Fuels,  &c.— Examples  of  Boilers  and  Speeds 
of  Steamships.— Nominal  and  Normal  horse  Power.— with  DIAGRAMS  for  all 
Boiler  Calculations  and  Drawings  of  many  Varieties  of  Boilers. 

“ Mr.  Foley  is  well  fitted  to  compile  such  a work.  . . . The  diagrams  are  a great  feature 
of  the  work.  . . . Regarding  the  whole  work,  it  may  be  very'  fairly  stated  that  Mr.  Foley  has 
produced  a volume  which  will  undoubtedly  fulfil  the  desire  of  the  author  and  become  indispensable 
to  all  mechanical  engineers." — Marine  Engineer. 

“We  have  carefully  examined  this  work,  and  pronounce  it  a most  excellent  reference  book 
for  the  use  of  marine  engineers," — Journal  oj A merican  Society  oj Naval  Engineers. 

COAL  AND  SPEED  TABLES. 

A Pocket  Book  for  Engineers  and  Steam  Users.  By  Nelson  Foley,  Author 
of  “ The  Mechanical  Engineer’s  Reference  Book."  Pocket-size,  cloth  . 3 6 

TEXT=BOOK  ON  THE  STEAM  ENGINE. 

With  a Supplement  on  Gas  Engines,  and  Part  II.  on  Heat  Engines.  By 
T.  M.  Goodeve,  M.A.,  Barrister-at-Law,  Professor  of  Mechanics  at  the  RoyaJ 
College  of  Science,  London  ; Author  of  “ The  Principles  of  Mechanics,"  “ The 
Elements  of  Mechanism,”  &c.  Fourteenth  Edition.  Crown  8 vo,  cloth  . 6 0 

"Professor  Goodeve  lias  given  us  a treatise  on  the  steam  engine  which  will  bear  comparison 
with  anything  written  by  Huxley  or  Maxwell,  and  we  can  award  it  no  higher  praise.'  — Engineer. 

ON  GAS  ENGINES. 

With  Appendix  describing  a Recent  Engine  with  Tube  Igniter.  By  T.  M. 

Goodeve,  M.A.  Crown  8vo,  cloth 2 6 

" Like  all  Mr.  Goodeve's  writings,  the  present  is  no  exception  in  point  of  general  excellence. 
It  is  a valuable  little  volume." — Mechanical  World. 

THE  GAS  = ENGINE  HANDBOOK. 

A Manual  of  Useful  Information  for  the  Designer  and  the  Engineer.  By  E.  W. 
Roberts,  M.E.  With  Forty  Full-page  Engravings.  Small  Fcap.  Svo,  leather. 

[ y ms.'  Published.  Net  8 6 

A TREATISE  ON  STEAM  BOILERS. 

Their  Strength,  Construction,  and  Economical  Working.  By  R.  Wilson,  C.E. 

Fifth  Edition.  121110,  cloth 6 0 

"The  best  treatise  that  has  ever  been  published  on  steam  boilers." — Engineer. 

"The  author  shows  himself  perfect  master  of  his  subject,  and  we  heartily  recommend  all 
employing  steam  power  to  possess  themselves  of  the  work."— Kyiana  s Iron  Trade  Circular. 

THE  MECHANICAL  ENGINEER’S  COMPANION 

of  Areas,  Circumferences,  Decimal  Equivalents,  in  inches  and  feet,  millimetres, 
squares,  cubes,  roots,  &c.  ; Weights,  Measures,  and  other  Data.  Also  Prac- 
tical Rules  for  Modern  Engine  Proportions.  By  R.  Edwards.  M. Inst. C.E. 
Fcap.  8vo,  cloth.  [ Just  Published.  3 6 

" A very  useful  little  volume.  It  contains  many  tables,  classified  data  and  memoranda, 
generally  useful  to  engineers. " — Eng ineer. 

"Wh.it  it  professes  to  be,  ‘a  handy  office  companion,’  giving  in  a succinct  form,  a variety  of 
information  likely  to  be  required  by  engineers  in  their  everyday  omcc  work." — Nature. 
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A HANDBOOK  ON  THE  STEAM  ENGINE. 

With  especial  Reference  to  Small  and  Medium-sized  Engines.  For  the  Use  of 
Engine  Makers,  Mechanical  Draughtsmen,  Engineering  Students,  and  users 
of  Steam  Power.  By  Herman  Haeder,  C.E.  Translated  from  the  German 
with  considerable  additions  and. alterations,  by  H.  H.  P.  Powles,  A.M.I.C.E., 
M.I.M.E.  Second  Edition,  Revised.  With  nearly  1,100  Illustrations. 

Crown  8vo,  cloth 910 

" A perfect  encyclopaedia  of  the  steam  engine  and  its  details,  and  one  which  must  take  a per- 
manent place  in  English  drawing-offices  and  workshops." — A Foreman  Pattern-maker. 

“ This  is  an  excellent  book,  and  should  be  in  the  hands  of  all  who  are  interested  in  the  con- 
struction and  design  of  medium-sized  stationary  engines.  ...  A careful  study  of  its  contents  and 
the  arrangement  of  the  sections  leads  to  the  conclusion  that  there  is  probably  no  other  book  like  it 
In  this  country.  The  volume  aims  at  showing  the  results  of  practical  experience,  and  it  certainly 
may  claim  a complete  achievement  of  this  idea." — Nature. 

"There  can  be  no  question  as  to  its  value.  We  cordially  commend  it  to  all  concerned  In  the 
design  and  construction  of  the  steam  engine.”-—  Mechanical  IVorld . 

BOILER  AND  FACTORY  CHIMNEYS. 

Their  Draught-Power  and  Stability.  With  a chapter  on  Lightning  Conductors. 
By  Robert  Wilson,  A.I.C.E.,  Author  of  “A  Treatise  on  Steam  Boilers,”  &c. 

Crown  8vo,  cloth 3/6 

"A  valuable  contribution  to  the  literature  of  scientific  building."—  The  Builder. 

BOILER  MAKER’S  READY  RECKONER  & ASSISTANT. 

With  Examples  of  Practical  Geometry  and  Templating,  for  the  Use  of  Platers, 
Smiths,  and  Riveters.  By  John  Courtney,  Edited  by  D.  K.  Clark, 
M.I.C.E.  Third  Edition,  480  pp.,  with  140  Illustrations.  Fcap.  8vo  . 7/0 

"No  workman  or  apprentice  should  be  without  this  book.” — Iron  Trade  Circular. 

REFRIGERATING  & ICE-MAKING  MACHINERY. 

A Descriptive  Treatise  for  the  Use  of  Persons  Employing  Refrigerating 
and  Ice-Making  Installations,  and  others.  By  A.  J.  Wai.lis-Tayler, 
A.-M.  Inst.  C.E.  Second  Edition,  Revised  and  Enlarged.  With  Illustrations. 
Crown  8vo,  cloth.  [Just  Published.  7 IQ 

"Practical,  explicit,  and  profusely  illustrated."— Glasgow  Herald. 

" We  recommend  the  book,  which  gives  the  cost  of  various  systems  and  illustrations  showing 
details  of  parts  of  machinery  and  general  arrangements  of  complete  installations." — Builder. 

" May  be  recommended  as  a useful  description  of  the  machinery,  the  processes,  and  of  the 
facts,  figures,  and  tabulated  physics  of  refrigerating.  It  is  one  of  the  best  compilations  on  the 
subject.  — Engineer. 

TEA  MACHINERY  AND  TEA  FACTORIES. 

A Descriptive  Treatise  on  the  Mechanical  Appliances  required  in  the  Cultiva- 
tion of  the  Tea  Plant  and  the  Preparation  of  Tea  for  the  Market.  By  A.  J. 
Wallis-Tayler,  A.-M.  Inst.  C.E.  Medium  8vo,  468  pp.  With  218 
Illustrations.  [fust  Published.  Net  25/0 

Summary  of  Contents  Mechanical  Cultivation  or  Tillage  of  The 
Soil.— plucking  or  Gathering  the  leaf.— tea  Factories.— The  dressing, 
Manufacture  or  Preparation  of  Tea  by  mechanical  Means. —Artificial 
Withering  of  the  Leaf.— Machines  for  Rolling  or  Curling  the  Leaf.— Fer- 
menting Process.— Machines  for  the  automatic  Drying  or  Firing  of  the 
Leaf.— machines  for  Non-automatic  Drying  or  firing  of  the  leaf.— drying 
or  Firing  Machines.— Breaking  or  Cutting,  and  sorting  machines.— packing 
the  Tea.— Means  of  Transport  on  tea  plantations.— Miscellaneous  machinery 
and  Apparatus.— Final  treatment  of  the  tea.— Tables  and  memoranda. 

11  The  subject  of  tea  machinery  is  now  one  of  the  first  interest  to  a large  class  of  people,  to 
whom  we  strongly  commend  the  volume." — Chamber  0/ Commerce  y 'oiirnal ’. 

" When  tea  planting  was  first  introduced  into  the  British  possessions  little,  if  any,  machinery 
was  employed,  but  now  its  use  is  almost  universal.  This  volume  contains  a very  full  account  of  the 
machinery  necessary  for  the  proper  outfit  of  a factory,  and  also  a description  of  the  processes  best 
carried  out  by  this  machinery." — Journal  Society 0/ Arts. 

ENGINEERING  ESTIMATES,  COSTS,  AND  ACCOUNTS. 

A Guide  to  Commercial  Engineering.  With  numerous  examples  of  Estimates 
and  Costs  of  Millwright  Work,  Miscellaneous  Productions,  Steam  Engines  and 
Steam  Boilers ; and  a Section  on  the  Preparation  of  Costs  Accounts.  By 
A General  Manager.  Second  Edition.  8vo,  cloth.  [J ust  Published.  12/0 

" This  is  an  excellent  and  very  useful  book,  covering  subject-matter  in  constant  requisition  In 
every  factory  and  workshop.  . . . The  book  is  invaluable,  not  only  to  the  young  engineer,  but 
also  to  the  estimate  department  of  every  works." — Builder. 

" We  accord  the  work  unqualified  praise.  The  information  is  given  in  a plain,  straightforward 
manner,  and  bears  throughout  evidence  of  the  intimate  practical  acquaintance  of  the  author  wlili 
every  phase  of  commercial  engineering.  — Mechanical  IVorld. 
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AERIAL  OR  WIRE-ROPE  TRAMWAYS. 

Their  Construction  and  Management.  By  A.  J.Wallis-Tayler,  A.M.Inst.C.E. 
With  81  Illustrations.  Crown  8vo,  cloth.  [Just  Published.  7 6 

"This  is  in  its  way  an  excellent  volume.  Without  0 minutiae  of  fl  I 

yet  lays  before  its  readers  a very  good  exposition  of  the  various  svstenis  of  ro;<e  :r 
and  gives  as  well  not  a little  valuable  information  about  • meat. 

We  can  safely  recommend  it  as  a useful  general  tre  The 

“ Mr.  Tayler  has  treated  the  subject  as  concisely  as  thoroughness  would  permit..  The  book 
will  rank  with  the  best  on  this  useful  topic,  and  we  recommend  it  to  those  whose  business  is  the 
transporting  of  minerals  and  goods." — Mining  Journal. 

MOTOR  CARS  OR  POWER=CARRI AGES  FOR  COMMON 

ROADS. 

By  A.  J.  Wallis-Tayler,  Assoc.  Memb.  Inst.  C.E.,  Author  of  “Modem 
Cycles,”  &c.  212  pp.,  with  76  Illustrations.  Crown  8vo,  cloth  . .46 

" Mr.  Wallis-Tayler's  book  is  a welcome  addition  to  the  literature  of  the  subject,  as  it  is  the 
production  of  an  Engineer,  and  has  not  been  written  with  a view  to  assist  in  the  promotion  of 
companies.  . . . The  book  is  clearly  expressed  throughout,  and  is  just  the  son  of  work  that 
an  engineer,  thinking  of  turning  his  attention  to  motor-carriage  work,  would  do  well  to  read  as  a 
preliminary  to  starting  operations." — Engineering. 

PLATING  AND  BOILER  MAKING. 

A Practical  Handbook  for  Workshop  Operations.  By  Joseph  G.  Horner. 
A.M.I.M.E.  380  pp.  with  338  Illustrations.  Crown  8vo,  cloth  . .76 

" The  latest  production  from  the  pen  of  this  writer  is  characterised  by  that  evidence  of  ciose 
acquaintance  with  workshop  methods  which  will  render  the  book  exceedingly  acceptable  to  the 
practical  hand.  We  have  no  hesitation  in  commending  the  work  as  a serviceable  and  practical 
handbook  on  a subject  which  has  not  hitherto  received  much  attention  from  those  qualified  to  deal 
with  it  in  a satisfactory  manner.” — Mechanical  World. 

PATTERN  MAKING. 

A Practical  Treatise,  embracing  the  Main  Types  of  Engineering  Construction, 
and  including  Gearing,  both  Hand  and  Machine-made,  Engine  Work,  Sheaves 
and  Pulleys,  Pipes  and  Columns,  Screws,  Machine  Parts,  Pumps  and  Cocks, 
the  Moulding  of  Patterns  in  Loam  and  Greensand,  &c.,  together  with  the 
methods  of  estimating  the  weight  of  Castings;  with  an  Appendix  of  Tables  for 
Workshop  Reference.  By  Joseph  G.  Horner,  A.M.I.M.E.  Second  Edition, 
Enlarged.  With  450  Illustrations.  Crown  8vo,  cloth  . . . .76 

"A  well-written  technical  guide,  evidently  written  by  a man  who  understands  and  has  prac- 
tised what  lie  has  written  about.  . . . We  cordially  recommend  it  to  engineering  students,  young 
Journeymen,  and  others  desirous  of  being  initiated  into  the  mysteries  of  pattern-making. "—Builder. 

"An  excellent  vade  mccum  for  the  apprentice  who  desires  to  become  master  of  his  trade.’’ 
— English  Mechanic. 

MECHANICAL  ENGINEERING  TERMS 

(Lockwood’s  Dictionary  of).  Embracing  those  current  in  the  Drawing  Office, 
Pattern  Shop,  Foundry,  Fitting,  Turning,  Smiths’,  and  Boiler  Shops,  &c.,  &c. 
Comprising  upwards  of  6.000  Definitions.  Edited  by  Joseph  G.  Horner, 
A.M.I.M.E.  Second  Edition,  Revised,  with  Additions.  Crown  Svo,  cloth  7 6 
"Just  the  sort  of  handy  dictionary  required  by  the  various  trades  engaged  in  mechanical  er- 
gtneering.  The  practical  engineering  pupil  will  find  the  l>ook  of  great  value  in  his  studies,  and  every 
foreman  engineer  and  mechanic  should  have  a copy." — Building  News. 

TOOTHED  GEARING. 

A Practical  Handbook  for  Offices  and  Workshops.  By  Joseph  Horner, 
A.M.I.M.E.  With  184  Illustrations.  Crown  Svo,  cloth  . . .6  0 

" We  must  give  the  book  our  unqualified  praise  for  its  thoroughness  of  treatment,  and  we  can 
heartily  recommend  it  to  all  interested  as  the  most  practical  book  on  the  subject  yet  written.  — 
Mechanical  World . 

FIRE  PROTECTION. 

A Complete  Manual  of  the  Organisation,  Machinery,  Discipline  and  General 
Working  of  the  Fire  Brigade  of  London.  By  Captain  Eyre  M.  Shaw,  C.B., 
Chief  Officer,  Metropolitan  Fire  Brigade  New  and  Revised  Edition,  Demy 
8vo,  cloth Net  5 O 

FIRES,  FIRE-ENGINES,  AND  FIRE  BRIGADES. 

With  a History  of  Fire-Engines,  their  Construction,  Use,  and  Manage- 
ment ; Foreign  Fire  Systems  ; Hints  on  Fire-Brigades,  &c.  By  Charles 

F.  T.  Young,  C.E.  8vo,  cloth £1  4s. 

" To  such  of  our  readers  as  arc  interested  in  the  subject  of  fires  and  fire  apparatus  we  can 
most  heartily  commend  this  book." — Engineering 
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STONE-WORKING  MACHINERY. 

A Manual  dealing  with  the  Rapid  and  Economical  Conversion  of  Stone.  With 
Hints  on  the  Arrangement  and  Management  of  Stone  Works.  By  M.  Powis 
Bale,  M.I.M.E.  Second  Edition,  enlarged.  With  Illustrations.  Crown  8vo, 
cloth.  [J list  Published,  9/0 

“ The  book  should  be  in  the  hands  of  every  mason  or  student  of  stonework."— -Colliery 
Guardian. 

" A capital  handbook  for  all  who  manipulate  stone  for  building  or  ornamental  purposes."— 
Machinery  Market. 

PUMPS  AND  PUMPING. 

A Handbook  for  Pump  Users.  Being  Notes  on  Selection,  Construction,  and 
Management.  By  M.  Powis  Bale,  M.I.M.E.  Fourth  Edition.  Crown 
8vo,  cloth.  [ Just  Published.  3/6 

“The  matter  is  set  forth  as  concisely  as  possible.  In  fact,  condensation  rather  than  diffuse- 
ness  has  been  the  author's  aim  throughout ; yet  he  does  not  seem  to  have  omitted  anything  likely  to 
be  of  use.” — Journal  of  Gas  Lighting. 

“ Thoroughly  practical  and  simply  and  clearly  written."— Glasgow  Herald. 

MILLING  MACHINES  AND  PROCESSES. 

A Practical  Treatise  on  Shaping  Metals  by  Rotary  Cutters.  Including 
Information  on  Making  and  Grinding  the  Cutters.  By  Paul  N.  Hasluck, 
Author  of  “ Lathe-Work.”  352  pp.  With  upwards  of  300  Engravings.  Large 

crown  8 vo,  cloth 12/  6 

“ A new  departure  in  engineering  literature.  . . . We  can  recommend  this  work  to  all  in- 
terested in  milling  machines  ; it  is  what  it  professes  to  be — a practical  treatise." — Engineer. 

“ A capital  and  reliable  book  which  will  no  doubt  be  of  considerable  service  both  to  those 
who  are  already  acquainted  with  the  process  as  well  as  to  those  who  contemplate  its  adoption.’— 
Industries. 

LATHE-WORK. 

A Practical  Treatise  on  the  Tools,  Appliances,  and  Processes  employed  in 
the  Art  of  Turning.  By  Paul  N.  Hasluck.  Seventh  Edition.  Crown  8vo, 
cloth.  [ Just  Published.  5/0 

" Written  by  a man  who  knows  not  only  how  work  ought  to  be  done,  but  who  also  knows  how 
to  do  it,  and  how  to  convey  his  knowledge  to  others.  To  all  turners  this  book  would  be  valuable."— 
Engineering. 

“ We  can  safely  recommend  the  work  to  young  engineers.  To  the  amateur  it  will  simply  be 
iavaluable.  To  the  student  it  will  convey  a great  deal  of  useful  information." — Engineer. 

SCREW=THREADS, 

And  Methods  of  Producing  Them.  With  numerous  Tables  and  complete 
Directions  for  using  Screw-Cutting  Lathes.  By  Paul  N.  Hasluck,  Author 
of  “ Lathe-Work,”  &c.  With  Seventy-four  Illustrations.  Fifth  Edition. 
Waistcoat-pocket  size 1/6 

“ Full  of  useful  information,  hints  and  practical  criticism.  Taps,  dies,  and  screwing  tools 
generally  are  illustrated  and  their  actions  described." — Mechanical  World. 

“ ft  is  a complete  compendium  of  all  the  details  of  the  screw-cutting  lathe  ; in  fact  a multum • 
in-parvo  on  all  the  subjects  it  treats  upon." — Carpenter  and  Builder. 

TABLES  AND  MEMORANDA  FOR  ENGINEERS, 

MECHANICS,  ARCHITECTS,  BUILDERS,  &c. 

Selected  and  Arranged  by  Francis  Smith.  Sixth  Edition,  Revised,  including 
Electrical  Tables,  Formula,  and  Memoranda.  Waistcoat-pocket  size, 
limp  leather.  [J ust  Published.  1/6 

" It  would,  perhaps,  be  as  difficult  to  make  a small  pocket-book  selection  of  notes  and  formulae 
to  suit  ALL  engineers  as  it  would  be  to  make  a universal  medicine  ; but  Mr.  Smith's  waistcoat- 
pocket  collection  may  be  looked  upon  as  a successful  attempt.”— Engineer. 

" The  best  example  we  have  ever  seen  of  270  pages  of  useful  matter  packed  into  the  dimen 
sions  of  a card-case."— Building  News.  “ A veritable  pocket  treasury  of  knowledge."—  Iron . 

POCKET  GLOSSARY  OF  TECHNICAL  TERMS. 

English-French,  French-English  ; with  Tables  suitable  for  the  Architectural, 
Engineering,  Manufacturing,  and  Nautical  Professions.  By  John  James 
Fletcher,  Engineer  and  Surveyor.  Third  Edition,  200  pp.  Waistcoat- 
pocket  size,  limp  leather.  f Just  Published.  1/6 

“ It  is  a very  great  advantage  for  readers  and  correspondents  in  France  and  England  to  have 
so  large  a number  of  the  words  relating  to  engineering  and  manufacturers  collected  in  a lilliputian 
volume.  The  little  book  will  be  useful  both  to  students  and  travellers."—^/ rchitect. 

“ The  glossary  of  terms  is  very  complete,  and  many  of  the  Tables  are  new  and  well  arranged. 
We  cordially  commend  the  book." — Mechanical  World. 
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THE  ENGINEER’S  YEAR  BOOK  FOR  1901. 

Comprising  Formula,  Rules,  Tables,  Data  and  Memoranda  in  Civil,  Mechanical, 
Electrical,  Marine  and  Mine  Engineering.  By  H.  R.  Kkmpe,  A.M.  Inst.  C.E., 
M.I.E.E.,  Technical  Officer  of  the  Engineer-in-Cbief  s Office,  General  Post 
Office,  London,  Author  of  “A  Handbook  of  Electrical  Testing.”  “The 
Electrical  Engineer’s  Pocket-Book,” &c.  With  about  1,000  Illustrations,  yecially 
Engraved  for  the  work.  Crown  8vo,  800  pp.,  leather.  ( Just  Published.  8 0 

" Represents  an  enormous  quantity  of  work,  and  forms  a desirable  book  of  reference." — The 
Engineer. 

"The  volume  is  distinctly  in  advance  of  most  similar  publications  in  this  country.”— 
Engineering. 

" This  valuable  and  well-designed  book  of  reference  meets  the  demands  of  all  descriptions  of 
engineers." — Saturday  Rezdew. 

" Teems  with  up-to-date  information  in  every  branch  of  engineering  and  construction." — 
Building  News. 

" The  needs  of  the  engineering  profession  could  hardly  be  supplied  in  a more  admirable, 
complete  and  convenient  form.  To  say  that  it  more  than  sustains  all  comparisons  is  praise  of  the 
highest  sort,  and  that  may  justly  be  said  of  it  ."—Mining  Journal. 

" There  is  certainly  room  for  the  newcomer,  which  supplies  explanations  and  directions,  as 
well  as  formulas  and  tables.  It  deserves  to  become  one  of  the  most  successful  of  the  technical 
annuals.”—^/  rchitect. 

" Brings  together  with  great  skill  all  the  technical  information  which  an  engineer  has  to  use 
day  by  day.  It  is  in  every  way  admirably  equipped,  and  is  sure  to  prove  successful." — Scotsman. 

" The  up-to-dateness  of  Mr.  Kempe’s  compilation  is  a quality  that  will  not  be  lost  on  the  busy 
people  for  whom  the  work  is  intended.” — Glasgow  Herald. 


THE  PORTABLE  ENGINE. 

A Practical  Manual  on  its  Construction  and  Management.  For  the  use 
of  Owners  and  Users  of  Steam  Engines  generally.  By  William  Dyson 

Wansbrough.  Crown  8vo,  cloth 3 6 

*'  This  is  a work  of  value  to  those  who  use  steam  machinery.  . . . Should  be  read  by  every 
one  who  has  a steam  engine,  on  a farm  or  elsewhere.” — Mark  Lane  Express. 

" We  cordially  commend  this  work  to  buyers  and  owners  of  steam-engines,  and  to  those  who 
have  to  do  with  their  construction  or  use." — Timber  Trades  Journal. 

" Such  a general  knowledge  of  the  steam-engine  as  Mr.  Wansbrough  furnishes  to  the  reader 
should  be  acquired  by  all  intelligent  owners  and  others  who  use  the  steam -engine."— Building  News. 

" An  excellent  text-book  of  this  useful  form  of  engine.  The  * Hints  to  Purchasers  contain  a 
good  deal  of  common-sense  and  practical  wisdom."— English  Mechanic. 

IRON  AND  STEEL. 

A Work  for  the  Forge,  Foundry,  Factory,  and  Office.  Containing  ready, 
useful,  and  trustworthy  Information  for  Ironmasters  and  their  Stock-takers ; 
Managers  of  Bar,  Rail,  Plate,  and  Sheet  Rolling  Mills ; Iron  and  Metal 
Founders;  Iron  Ship  and  Bridge  Builders;  Mechanical,  Mining,  and  Con- 
sulting Engineers ; Architects,  Contractors,  Builders,  &c.  By  Charles  Hoare. 
Author  of  “ The  Slide  Rule,”  &c.  Ninth  Edition.  3 2mo,  leather  . 6 0 

" For  comprehensiveness  the  book  has  not  its  equal." — Iren. 

" One  of  the  best  of  the  pocket  books." — English  Mechanic. 

CONDENSED  MECHANICS. 

A Selection  of  Formulas,  Rules,  Tables,  and  Data  for  the  Use  of  Engineering 
Students,  Science  Classes,  &c.  In  accordance  with  the  Requirements  of  the 
Science  and  Art  Department.  By  W.  G.  Crawford  Hughes,  A.M.I.C.E. 

Crown  8vo,  cloth 2 6 

" The  book  is  well  fitted  far  those  who  are  either  confronted  with  practical  problems  in 
their  work,  or  are  preparing  for  examination  and  wish  to  refresh  their  knowledge  by  going  through 
their  formula;  again."— Marine  Engineer. 

"It  is  well  arranged,  and  meets  the  wants  of  those  for  whom  it  is  intended.”— Rail-nay  News. 

THE  SAFE  USE  OF  STEAA1. 

Containing  Rules  for  Unprofessional  Steam  Users.  By  an  Engineer.  Seventh 
Edition.  Sewed 6d. 

"If  steam-users  would  but  learn  this  little  book  by  heart,  boiler  explosions  would  become 
so  isations  by  their  rarity.” — English  Mechanic. 
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THE  LOCOMOTIVE  ENGINE. 

The  Autobiography  of  an  Old  Locomotive  Engine.  By  Robert  Weather- 
burn,  M.I.M.E.  With  Illustrations  and  Portraits  of  George  and  Robert 
Stephenson.  Crown  8vo,  cloth.  {Just  Published.  Net  2/6 

summary  of  Contents:  — Prologue.— Cylinders.— motions.— Connecting 
Rods.— Frames.— Wheels.— Pumps,  Clacks,  &c.— Injectors.— Boilers.— Smoke  Box. 
—Chimney.— Weather  Board  and  Awning.— Internal  Dissensions.— Engine 
Drivers,  &c. 

4‘  It  would  be  difficult  to  imagine  anything  more  ingeniously  planned,  more  cleverly  worked 
out,  and  more  charmingly  written.  Readers  cannot  fail  to  find  the  volume  most  enjoyable.” — 
Glasgow  Herald. 

THE  LOCOMOTIVE  ENGINE  AND  ITS  DEVELOPMENT. 

A Popular  Treatise  on  the  Gradual  Improvements  made  in  Railway  Engines 
between  1803  and  1896.  By  Clement  E.  Stretton,  C.E.  Fifth  Edition, 
Enlarged.  With  120  Illustrations.  Crown  8vo,  cloth.  [Just  Published.  3/6 

" Students  of  railway  history  and  all  who  are  interested  in  the  evolution  of  the  modem 
ocomotive  will  find  much  to  attract  and  entertain  in  this  volume." — The  Times. 

LOCOMOTIVE  ENGINE  DRIVING. 

A Practical  Manual  for  Engineers  in  Charge  of  Locomotive  Engines.  By 
Michael  Reynolds,  Member  of  the  Society  of  Engineers,  formerly  Loco- 
motive Inspector,  L.  B.  & S.  C.  R.  Ninth  Edition.  Including  a Key  to 

the  Locomotive  Engine.  Crown  8vo,  cloth 4/6 

"Mr.  Reynolds  has  supplied  a want,  and  has  supplied  it  well.  We  can  confidently  recom- 
mend the  book  not  only  to  the  practical  driver,  but  to  everyone  who  takes  an  interest  in  the 
performance  of  locomotive  engines." — The  Engineer. 

"Mr.  Reynolds  has  opened  a new  chapter  in  the  literature  of  the  day.  His  treatise  is 
admirable. ' ’ — A the  nan  m. 

THE  MODEL  LOCOMOTIVE  ENGINEER, 

Fireman,  and  Engine-Boy.  Comprising  a Historical  Notice  of  the  Pioneer 
Locomotive  Engines  and  their  Inventors.  By  Michael  Reynolds.  Second 
Edition,  with  Revised  Appendix.  Crown  8vo,  cloth.  [Just  Published.  4/6 
" From  the  technical  knowledge  of  the  author,  it  will  appeal  to  the  railway  man  of  to-day 
more  forcibly  than  anything  written  by  Dr.  Smiles.  . . . The  volume  contains  information  of  a 

technical  kind,  and  facts  that  every  driver  should  be  familiar  with." — English  Mechanic. 

" We  should  be  glad  to  see  this  book  in  the  possession  of  everyone  in  the  kingdom  who  has 
ever  laid,  or  is  to  lay,  hands  on  a locomotive  engine." — Iron. 

CONTINUOUS  RAILWAY  BRAKES. 

A Practical  Treatise  on  the  several  Systems  in  Use  in  the  United  Kingdom  : 
their  Construction  and  Performance.  With  copious  Illustrations  and  numerous 
Tables.  By  Michael  Reynolds.  8vo,  cloth 9/0 

" A popular  explanation  of  the  different  brakes.  It  will  be  of  great  assistance  in  forming 
public  opinion,  and  will  be  studied  with  benefit  by  those  who  take  an  interest  in  the  brake." — English 
Mechanic 

STATIONARY  ENGINE  DRIVING. 

A Practical  Manual  for  Engineers  in  Charge  of  Stationary  Engines.  By 
Michael  Reynolds.  Sixth  Edition.  Crown  8vo,  cloth  . . .46 

" The  author  is  thoroughly  acquainted  with  his  subjects,  and  his  advice  on  the  various  points 
treated  is  clear  and  practical.  ...  He  has  produced  a manual  which  is  an  exceedingly  useful 
one  for  the  class  for  whom  it  is  specially  intended."— Engineering. 

" Our  author  leaves  no  stone  unturned.  He  is  determined  that  his  readers  shall  not  only 
know  something  about  the  stationary  engine,  but  all  about  it."— Engineer. 

ENGINE-DRIVING  LIFE. 

Stirring  Adventure  and  Incidents  in  the  Lives  of  Locomotive  Engine- 
Drivers.  By  Michael  Reynolds.  Third  Edition.  Crown  8vo,  cloth  . 1/6 
" Perfectly  fascinating.  Wilkie  Collins's  most  thrilling  conceptions  are  thrown  into  the 
shade  by  true  incidents,  endless  in  their  variety,  related  in  every  page.” — North  British  Mail. 

THE  ENGINEMAN’S  POCKET  COMPANION, 

And  Practical  Educator  for  Enginemen,  Boiler  Attendants,  and  Mechanics. 
By  Michael  Reynolds.  With  45  Illustrations  and  numerous  Diagrams. 
Fourth  Edition,  Revised.  Royal  i8mo,  strongly  bound  for  pocket  wear  3/6 
" This  admirable  work  is  well  suited  to  accomplish  its  object,  being  the  honest  workmanship 
of  a competent  engineer." — Glasgow  Herald. 
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CIVIL  ENGINEERING,  SURVEYING,  &c. 


LIGHT  RAILWAYS  FOR  THE  UNITED  KINGDOM, 

INDIA,  AND  THE  COLONIES. 

A Practical  Handbook  setting  forth  the  Principles  on  which  Light  Railways 
should  be  Constructed,  Worked,  and  Financed  ; and  detailing  the  Cost  of 
Construction,  Equipment,  Revenue  and  Working  Expenses  of  Local  Railways 
already  established  in  the  above-mentioned  countries,  and  in  Belgium.  France. 
Switzerland,  &c.  By  J.  C.  Mack  ay,  F.G.S.,  A.M.  Inst.  C.E.  Illustrated 
with  Plates  and  Diagrams.  Medium  8vo,  cloth.  [Just  Published.  15  0 
"Mr.  Mackay’s  volume  is  clearly  and  concisely  written,  admirably  arranged,  and  freely 
Illustrated.  The  book  is  exactly  what  has  been  long  wanted.  We  recommend  it  to  all  interested 
in  the  subject.  It  is  sure  to  have  a wide  sale.” — Railway  News. 

TUNNELLING. 

A Practical  Treatise.  By  Charles  Prelim,  C E.  With  additions  by 
Charles  S.  Hill,  C.E.  Including  150  Diagrams  and  Illustrations.  Royal 
8vo,  cloth.  [ Just  Published.  Set  16  0 

PRACTICAL  TUNNELLING. 

Explaining  in  detail  Setting-out  the  Works,  Shaft-sinking,  and  Heading-driving. 
Ranging  the  Lines  and  Levelling  underground,  Sub-Excavating,  Timbering 
and  the  Construction  of  the  Brickwork  of  Tunnels,  with  the  amount  of  Labour 
required  for,  and  the  Cost  of,  the  various  portions  of  the  work.  By  Frederick 
W.  Simms,  M.  Inst.  C.E.  Fourth  Edition,  Revised  and  Further  Extended, 
including  the  most  recent  (1895)  Examples  of  Sub-aqueous  and  other  Tunnels, 
by  D.  Kinnear  Clark,  M.  Inst.  C.E.  Imperial  Svo,  with  34  Folding  Plates 
and  other  Illustrations.  Cloth.  [Just  Published.  £2  2s. 

" The  present  (1896)  edition  has  been  brought  right  up  to  date,  and  is  thus  rendered  a work  to 
which  civil  engineers  generally  should  have  ready  access,  and  to  which  engineers  who  have  con- 
struction work  can  hardly  afford  to  be  without,  but  which  to  the  younger  members  of  the  profession 
is  invaluable,  as  from  its  pages  they  can  learn  the  state  to  which  the  science  of  tunnelling  has 
attained.” — Railway  News. 

"The  estimation  in  which  Mr.  Simms's  book  has  been  held  for  many  years  cannot  be  more 
truly  expressed  than  in  the  words  of  the  late  Prof.  Rankine : ‘The  best  source  of  information  on 
the  subject  of  tunnels  is  Mr.  F.  W.  Simms's  work  on  Practical  Tunnelling.'  ' — Architect. 

THE  WATER  SUPPLY  OF  TOWNS  AND  THE  CON- 

STRUCTION OF  WATER-WORKS. 

A Practical  Treatise  for  the  Use  of  Engineers  and  Students  of  Engineering. 
By  W.  K.  Burton,  A.M.  Inst.  C.E.,  Professor  of  Sanitary  Engineering  in  the 
Imperial  University,  Tokyo,  Japan,  and  Consulting  Engineer  to  the  Tokyo 
Water-works.  Second  Edition,  Revised  and  Extended.  With  numerous 
Plates  and  Illustrations.  Super-royal  8vo,  buckram.  [Just  Published.  25  0 

I.  INTRODUCTORY.  — II.  DIFFERENT  QUALITIES  OF  WATER.  — III.  QUANTITY  OF 
Water  to  be  Provided.— IV.  On  Ascertaining  whether  a Proposed  Source  of 
Supply  is  Sufficient. —V.  On  Estimating  the  Storage  Capacity  required 
to  be  Provided.— VI.  Classification  of  Water-works.— VII.  Impounding  Reser- 
voirs.—VIII.  Earthwork  Dams.— IX.  Masonry  Dams.— X.  The  Purification  of 
Water.— XI.  Settling  Reservoirs.— XII.  Sand  Filtration.— XI 1 1.  Purification 
of  Water  by  Action  of  Iron,  Softening  of  Water  by  action  of  Lime.  Natural 
Filtration.— XIV.  Service  or  Clean  Water  Reservoirs— Water  Towers— Stand 
Pipes.— XV.  The  Connection  of  Settling  Reservoirs,  Filter  Beds  and  Service 
Reservoirs.— XVI.  pumping  Machinery.— XVII.  Flow  of  Water  in  Conduits— 
Pipes  and  Open  Channels.— XVI 1 1.  Distribution  systems.— XIX.  Special  Pro- 
visions for  the  Extinction  of  Fire.— XX.  Pipes  for  Water-works.— XXI.  Pre- 
vention of  Waste  of  Water.— XXII.  Various  Applications  used  in  Connection 
with  water-works. 

Appendix  I.  By  prof.  JOHN  MILNE.  F.R.S.— Considerations  concerning  the 
Probable  Effects  of  Earthquakes  on  Water-works,  and  the  special  Pre- 
cautions TO  BE  TAKEN  IN  EARTHQUAKE  COUNTRIES. 

appendix  II.  By  JOHN  DE  RIJKE,  C.E.— on  Sand  Dunes  and  Dune  Sand  as 
a Source  of  Water  Supply. 

" The  chapter  upon  filtration  of  water  is  very  complete,  and  the  details  of  construction  well 
illustrated.  . . . The  work  should  be  specially  valuable  to  civil  engineers  engaged  in  work  in 
Japan,  but  the  interest  is  by  no  means  confined  to  that  locality." — Engineer. 

" We  congratulate  the  author  unon  the  practical  commonsense  shown  in  the  preparation  tf 
tliis  work.  . . . The  plates  and  diagrams  have  evidently  been  prepared  with  great  care,  and 
cannot  fail  to  be  of  great  assistance  to  the  student." — Builder . 

" The  whole  art  of  water-works  const  ruction  is  dealt  with  in  a clear  and  comprehensive  fashion 
In  this  handsome  volume.  . . . Mr.  Burton’s  practical  treatise  shows  in  all  its  sections  the  fruit 
of  independent  study  and  individual  experience.  It  is  largely  based  upon  his  own  practice  in  tl.c 
branch  of  engineering  of  which  it  treats." — Saturday  Review, 
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THE  WATER  SUPPLY  OF  CITIES  AND  TOWNS. 

By  William  Humber,  A.  M.  Inst.  C.E.,  and  M.Inst  M.E.,  Author  of  “Cart 
and  Wrought  Iron  Bridge  Construction,”  & c.,  &c.  Illustrated  with  50  Double 
Plates,  1 Single  Plate,  Coloured  Frontispiece,  and  upwards  of  250  Woodcuts, 
and  containing  400  pp.  of  Text.  Imp.  410,  elegantly  and  substantially 

half-bound  in  morocco Net  £6  6s. 

List  of  Contents. 

I.  Historical  Sketch  of  some  of  the  means  that  have  been  adopted  for 

THE  SUPPLY  OF  WATER  TO  ClTIF-S  AND  TOWNS.— II.  WATER  AND  THE  FOREIGN  MATTER 
USUALLY  ASSOCIATED  WITH  IT.— III.  RAINFALL  AND  EVAPORATION.  — IV.  SPRINGS  AND 
THE  WATER-BEARING  FORMATIONS  OF  VARIOUS  DISTRICTS.— V.  MEASUREMENT  AND 
Estimation  of  the  Flow  of  water.— VI.  on  the  Selection  of  the  Source  of 
Supply.— vii.  Wells.— VIII.  Reservoirs.— IX.  The  Purification  of  Water.— 
X.  Pumps.— XI.  Pumping  Machinery.— XII.  Conduits.— Xlll.  Distribution  of  water. 
—XIV.  meters,  Service  Pipes,  and  House  Fittings.— XV.  The  Law  of  Economy  of 
Waterworks.—  XVI.  Constant  and  Intermittent  Supply.— XVII.  description  of 
Plates.— appendices,  giving  Tables  of  Rates  of  Supply,  Velocities,  &c.,  &c„ 
together  with  Specifications  of  several  Works  illustrated,  among  which 
WILL  BE  FOUND  : ABERDEEN,  BIDEFORD,  CANTERBURY,  DUNDEE,  HALIFAX,  LAMBETH, 
Rotherham,  Dublin,  and  others. 

" The  most  systematic  and  valuable  work  upon  water  supply  hitherto  produced  in  English,  or 
In  any  other  language.  It  is  characterised  almost  throughout  by  an  exhaustiveness  much  more 
distinctive  of  French  and  German  than  of  English  technical  treatises.”—  Engineer. 

RURAL  WATER  SUPPLY. 

A Practical  Handbook  on  the  Supply  of  Water  and  Construction  of  Water- 
works for  small  Country  Districts.  By  Allan  Greenwell,  A.M.I.C.E., 
and  W.  T.  Curry,  A.M.I.C.E.,  F.G.S.  With  Illustrations.  Second  Edition, 
Revised.  Crown  8vo,  cloth.  [J ust  Published.  5/0 

'*  We  conscientiously  recommend  it  as  a very  useful  book  for  those  concerned  in  obtaining 
water  for  small  districts,  giving  a great  deal  of  practical  information  in  a small  compass."— Builder. 

" The  volume  contains  valuable  information  upon  all  matters  connected  with  water  supply. 
. . . Full  of  details  on  points  which  are  continually  before  water-works  engineers."—  Nature. 

HYDRAULIC  POWER  ENGINEERING. 

A Practical  Manual  on  the  Concentration  and  Transmission  of  Power  by 
Hydraulic  Machinery-.  By  G.  Croydon  Marks,  A.M.  Inst.  C.E.  With 
nearly  2co  Illustrations.  8vo,  cloth.  [/ ust  Published.  Net  9 O 

Summary  of  Contents  :— Principles  of  hydraulics.— The  Observed  flow 
of  Wat  er.— Hydraulic  Pressures,  Material.— Test  Load  Packings  for  Sliding 
Surfaces.— Pipe  Joints.— Controlling  Valves.— Platform  Lifts.— Workshop, 
Factory,  and  Dock  Cranes.— Hydraulic  Accumulators.— Presses.— Sheet  Metai. 
working  and  Forging  Machinery.— Hydraulic  Rivetters,— Hand,  Power,  and 
Steam  pumps.— turbines.— impulse  and  re-action  Turbines.— Design  of  tur- 
bines.—Water  wheels.— Hydraulic  Engines.— recent  achievements.— Tables. 

"We  have  nothing  but  praise  for  this  thoroughly  valuable  work.  The  author  has  succeeded 
in  rendering  his  subject  interesting  as  well  as  instructive.” — Practical  Engineer. 

"Can  be  unhesitatingly  recommended  as  a useful  and  up-to-date  manua  on  hydraulic  trails- 
mission  and  utilisation  of  power." — Mechanical  H'orld. 

HYDRAULIC  TABLES,  CO=EFFICIENTS,  & FORMUL/E. 

For  Finding  the  Discharge  of  Water  from  Orifices,  Notches,  Weirs,  Pipes,  and 
Rivers.  With  New  Formulae,  Tables,  and  General  Information  on  Rain-fall, 
Catchment-Basins,  Drainage,  Sewerage,  Water  Supply  for  Towns  and  Mill 
Power.  By  John  Neville,  Civil  Engineer,  M.R.I.A.  Third  Edition, 
revised,  with  additions.  Numerous  Illustrations.  Crown  8vo,  cloth  . 14/0 

" It  is,  of  all  English  books  on  the  subject,  the  one  nearest  to  completeness." — Architect. 

HYDRAULIC  MANUAL. 

Consisting  of  Working  Tables  and  Explanatory  Text.  Intended  as  a Guide  in 
Hydraulic  Calculations  and  Field  Operations.  By  Lowis  D’A.  Jackson, 
Author  of  “Aid  to  Survey  Practice,”  “Modern  Metrology,”  &c.  Fourth 

Edition,  Enlarged.  Large  crown  8vo,  cloth 1 6/0 

"The  author  has  constructed  a manual  which  may  be  accepted  as  a trustworthy  guide 
to  this  branch  of  the  engineer  s profession." — Engineering. 

WATER  ENGINEERING. 

A Practical  Treatise  on  the  Measurement,  Storage,  Conveyance,  and  Utilisa- 
tion of  Water  for  the  Supply  of  Towns,  for  Mill  Power,  and  for  other  Purposes. 
By  C.  Slagg,  A.  M.  Inst.  C.E.  Second  Edition.  Crown  8vo,  cloth  . 7/6 

"Asa  small  practical  treatise  on  the  water  supply  of  towns,  and  on  some  applications  of  water- 
power,  the  work  is  in  many  respects  excellent  ."—Engineering. 
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THE  RECLAMATION  OF  LAND  FROM  TIDAL  WATERS. 

A Handbook  for  Engineers,  Landed  Proprietors,  and  others  interested  in 
Works  of  Reclamation.  By  Alexander  Beazf;ley,  M.Inst.  C.E.  With 
Illustrations.  8vo,  cloth.  [Just  Published.  Net  10  6 

“ The  book  shows  in  a concise  way  what  has  to  be  done  in  reclaiming  land  from  the  sea.  and 
the  best  way  of  doing  it.  The  work  contains  a great  deal  of  practical  and  useful  inf fora  atSOO 
cannot  fail  to  be  of  service  to  engineers  entrusted  with  the  enclosure  of  salt  marshes,  and  to  land- 
owners intending  to  reclaim  land  from  the  sea.” — The  Engineer. 

“The  author  has  carried  out  his  task  efficiently  and  well,  and  his  book  contains  a large 
amount  of  information  of  great  service  to  engineers  and  others  interested  in  works  of  reclamation. 
— Nature. 

MASONRY  DAMS  from  INCEPTION  TO  COMPLETION. 

Including  numerous  Formulae,  Forms  of  Specification  and  Tender,  Pocket 
Diagram  of  Forces,  &c.  For  the  use  of  Civil  and  Mining  Engineers.  By 
C.  F.  Courtney,  M.  Inst.  C.E.  8vo,  cloth.  [Just  Published.  9 O 

“ The  volume  contains  a good  deal  of  valuable  data,  and  furnishes  the  eng 
advice.  The  author  deals  with  his  subject  from  the  inception  to  the  finish.  Many  useful  sugges- 
tions will  be  found  in  the  remarks  on  site  and  position,  location  of  dam,  foundations  and 
construction.  ” — Building  News. 

RIVER  BARS. 

The  Causes  of  their  Formation,  and  their  Treatment  by  “ Induced  Tidal 
Scour  ” ; with  a Description  of  the  Successful  Reduction  by  this  Method  of 
the  Bar  at  Dublin.  By  I.  J.  Mann,  Assist.  Eng.  to  the  Dublin  Port  and  Docks 

Board.  Royal  8vo,  cloth 7-6 

“ We  recommend  all  interested  in  harbour  works — and,  indeed,  those  concerned  in  the 
mprovements  of  rivers  generally — to  read  Mr.  Mann's  interesting  work.  ' — Engineer. 

TRAMWAYS:  THEIR  CONSTRUCTION  AND  WORKING. 

Embracing  a Comprehensive  History  of  the  System  ; with  an  exhaustive 
Analysis  of  the  Various  Modes  of  Traction,  including  Horse  Power,  Steam, 
Cable  Traction,  Electric  Traction,  &c.  ; a Description  of  the  Varieties  of 
Rolling  Stock;  and  ample  Details  of  Cost  and  Working  Expenses.  New 
Edition,  Thoroughly  Revised,  and  Including  the  Progress  recently  made  in 
Tramway  Construction,  &c.,  &c.  By  D.  Kinnear  Clark,  M.  Inst.  C.E. 
With  400  Illustrations.  8vo,  780  pp.,  buckram.  [Just  Published.  280 
“ The  new  volume  is  one  which  will  rank,  among  tramway  engineers  and  those  interested  in 
tramway  working,  with  the  Author's  world-famed  book  on  railway  machinery.  — The  Engineer 

PRACTICAL  SURVEYING. 

A Text-Book  for  Students  preparing  for  Examinations  or  for  Survey-work  in 
the  Colonies.  By  George  W.  Usill,  A. M. I. C.E.  With  4 Plates  and  up- 
wards of  330  Illustrations.  Sixth  Edition.  Including  Tables  of  Natural  Sines, 
Tangents,  Secants,  &c.  Crown  8vo,  cloth  7/6  I or,  on  Thin  Paper,  leather, 

gilt  edges,  for  pocket  use 12  6 

“The  best  forms  of  instruments  are  described  as  to  their  construction,  uses  and  modes 
of  employment,  and  there  are  innumerable  hints  on  work  and  equipment  such  as  the  author,  in 
his  experience  as  surveyor,  draughtsman  and  teacher,  has  found  necessary,  and  which  the  student 
In  his  inexperience  will  find  most  serviceable." — Engineer. 

“ The  latest  treatise  in  the  English  language  on  surveying,  and  we  have  no  hesitation  in  say- 
ing that  the  student  will  find  it  a better  guide  than  any  of  its  predecessors.  Deserves  to  be 
recognised  as  the  first  book  which  should  be  put  in  the  hands  of  a pupil  of  Civil  Engineering.  — 
A rchitect. 

SURVEYING  WITH  THE  TACHEOMETER. 

A practica  Manual  for  the  use  of  Civil  and  Military  Engineers  and  Surveyors. 
Including  two  series  of  Tables  specially  computed  lor  the  Reduction  of 
Readings  in  Sexagesimal  and  in  Centesimal  Degrees.  By  Neil  Kennedy, 
M.  Inst.  C.E.  With  Diagrams  ar.d  Plates.  Demy  Svo,  cloth. 

[Just  Published . Net  10  6 
“The  work  Is  very  clearly  written,  and  should  remove  all  difficulties  in  the  way  of  any  surveyor 
desirous  of  making  use  of  this  useful  and  rapid  instrument.  "—A ’ature. 

AID  TO  SURVEY  PRACTICE. 

For  Reference  in  Surveying,  Levelling,  and  Setting-out ; and  in  Route  Sur* 
veys  of  Travellers  by  Land  and  Sea.  With  Tables,  Illustrations,  and  Records. 
By  Lowis  D’A.  Jackson,  A. M. I. C.E.  Svo,  cloth  ....  12.  6 

“ A valuable  vade-mecum  for  the  surveyor.  We  recommend  this  book  as  containing  an 
admirable  supplement  to  the  teaching  of  the  accomplished  surveyor."—  Athenaum. 

“The  author  brings  to  his  work  a fortunate  union  of  theory  and  practical  experience  which, 
aided  by  a clear  and  lucid  Style  of  writing,  renders  the  book  a very  useful  one."— Builder. 
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ENGINEER’S  & MINING  SURVEYOR’S  FIELD  BOOK. 

Consisting  of  a Series  of  Tables,  with  Rules,  Explanations  of  Systems,  and 
use  of  Theodolite  for  Traverse  Surveying  and  plotting  the  work  with  minute 
accuracy  by  means  of  Straight  Edge  and  Set  Square  only  ; Levelling  with  the 
Theodolite,  Casting-out  and  Reducing  Levels  to  Datum,  and  Plotting  Sections 
in  the  ordinary  manner;  Setting-out  Curves  with  the  Theodolite  by  Tangential 
Angles  and  Multiples  with  Right  and  Left-hand  Readings  of  the  Instrument ; 
Setting-out  Curves  without  Theodolite  on  the  System  of  Tangential  Angles  by 
Sets  of  Tangents  and  Offsets  ; and  Earthwork  Tables  to  80  feet  deep,  calcu- 
lated for  every  6 inches  in  depth.  By  W.  Davis  Haskoli.,  C.E.  With 
numerous  Woodcuts.  Fourth  Edition,  Enlarged.  Crown  8vo,  cloth  . 1 2/0 

" The  book  is  very  handy  ; the  separate  tables  of  sines  and  tangents  to  every  minute  will  make 
it  useful  for  many  other  purposes,  the  genuine  traverse  tables  existing  all  tire  same." — Athenaum. 

"Every  person  engaged  in  engineering  field  operations  will  estimate  the  importance  of  such 
a work  and  the  amount  of  valuable  time  which  will  be  saved  by  reference  to  a set  of  reliable  tables 
prepared  with  the  accuracy  and  fulness  of  those  given  in  this  volume."— Railway  News. 

LAND  AND  MARINE  SURVEYING. 

In  Reference  to  the  Preparation  of  Plans  for  Roads  and  Railways  ; Canals, 
Rivers,  Towns’  Water  Supplies ; Docks  and  Harbours.  With  Description 
and  Use  of  Surveying  Instruments.  By  W.  Davis  Haskoll,  C.E.  Second 
Edition,  Revised,  with  Additions.  Large  crown  8vo,  cloth  . . . 9/0 

"This  book  must  prove  of  great  value  to  the  student.  We  have  no  hesitation  in  recom- 
mending it.  feeling  assured  that  it  will  more  than  repay  a careful  study." — Mechanical  World. 

" A most  useful  book  for  the  student.  We  strongly  recommend  it  as  a carefully-written 
and  valuable  text-book.  It  enjoys  a well-deserved  repute  among  surveyors." — Builder . 

"This  volume  cannot  fail  to  prove  of  the  utmost  practical  utility.  It  may  be  safely  recom- 
mended to  all  students  who  aspire  to  become  clean  and  expert  surveyors.” — Muting  Journal. 

PRINCIPLES  AND  PRACTICE  OF  LEVELLING. 

Showing  its  Application  to  Purposes  of  Railway  and  Civil  Engineering  in 
the  Construction  of  Roads  ; with  Mr.  Telford’s  Rules  for  the  same.  By 
Frederick  W.  Simms,  F.G.S.,  M.  Inst.  C.E.  Eighth  Edition,  with  the 
addition  of  Law’s  Practical  Examples  for  Setting-out  Railway  Curves,  and 
Trautwine’s  Field  Practice  of  Laying-out  Circular  Curves.  With  7 Plates 
and  numerous  Woodcuts,  8vo,  cloth  ........  8/6 

***  Trautwine  on  Curves  may  be  had  separate 5/0 

" The  text-book  on  levelling  in  most  of  our  engineering  schools  and  colleges." — Engineer. 

" The  publishers  have  rendered  a substantial  service  to  the  profession,  especially  to  the 
younger  members,  by  bringing  out  the  present  edition  of  Mr.  Simms's  useful  work." — Engineering. 

AN  OUTLINE  OF  THE  METHOD  OF  CONDUCTING 

A TRIGONOMETRICAL  SURVEY. 

For  the  Formation  of  Geographical  and  Topographical  Maps  and  Plans,  Mili- 
tary Reconnaissance,  LEVELLING,  &c.,  with  Useful  Problems,  Formulae, 
and  Tables.  By  Lieut. -General  Frome,  R.E.  Fourth  Edition,  Revised  and 
partly  Re-written  by  Major-General  Sir  Charles  Warren,  G.C.M.G.,  R.E. 
With  19  Plates  and  115  Woodcuts,  royal  8vo,  cloth  . . . . 1 6,0 

“ No  words  of  praise  from  us  can  strengthen  the  position  so  well  and  so  steadily  maintained 
by  this  work.  Sir  Charles  Warren  has  revised  the  entire  work,  and  made  such  additions  as  were 
necessary  to  bring  every  portion  of  the  contents  up  to  the  present  date."— Broad  Arrow. 

TABLES  OF  TANGENTIAL  ANGLES  AND  MULTIPLES 

FOR  SETTING-OUT  CURVES. 

From  5 to  200  Radius.  By  A.  Beazeley,  M.  Inst.  C.E.  6th  Edition, 
Revised.  With  an  Appendix  on  the  use  of  the  Tables  for  Measuring  up 
Curves.  Printed  on  50  Cards,  and  sold  in  a cloth  box,  waistcoat-pocket  size. 

[ Just  Published.  3/6 

" Each  table  is  printed  on  a card,  which,  placed  on  the  theodolite,  leaves  the  hands  free 
to  manipulate  the  instrument — no  small  advantage  as  regards  the  rapidity  of  work." — Engineer. 

" very  handy  : a man  may  know  that  all  his  day's  work  must  fall  on  two  of  these  cards,  which 
he  puts  Into  his  own  card-case,  and  leaves  the  rest  behind.”— Athenaum. 

HANDY  GENERAL  EARTH-WORK  TABLES. 

Giving  the  Contents  in  Cubic  Yards  of  Centre  and  Slopes  of  Cuttings  and 
Embankments  from  3 inches  to  80  feet  in  Depth  or  Height,  for  use  with  either 
66  feet  Chain  or  100  feet  Chain.  By  J.  H.  Watson  Buck,  M.  Inst.  C.E. 
On  a Sheet  mounted  in  cloth  case.  [Just  Published.  3/6 
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EARTHWORK  TABLES. 

Showing  the  Contents  in  Cubic  Yards  of  Embankments.  Cuttings,  &c.,  of 
Heights  or  Depths  up  to  an  average  of  80  feet.  By  Joseph  Broadbent,  C.  E., 

and  Francis  Cam  pin,  C.E.  Crown  8vo,  cloth 5 0 

“ The  way  in  which  accuracy  is  attained,  by  a simple  division  of  each  cross  section  into  three 
elements,  two  in  which  are  constant  and  one  variable,  is  ingenious.” — Athena  urn. 

A MANUAL  ON  EARTHWORK. 

By  Alex.  J.  S.  Graham,  C.E.  With  numerous  Diagrams.  Second  Edition. 
i8mo,  cloth 2 6 

THE  CONSTRUCTION  OF  LARGE  TUNNEL  SHAFTS. 

A Practical  and  Theoretical  Essay.  By  J.  H.  Watson  Buck,  M.  Inst.  C.E., 
Resident  Engineer,  L.  and  N.  W.  R.  With  Folding  Plates,  8vo,  cloth  12  0 
“ Many  of  the  methods  given  are  of  extreme  practical  value  to  the  mason,  and  the  observa- 
tions on  the  form  of  arch,  the  rules  for  ordering  the  stone,  and  the  construction  of  the  templates, 
will  be  found  of  considerable  use.  We  commend  the  book  to  the  engineering  profession. 
Building  News. 

“ Will  be  regarded  by  civil  engineers  as  of  the  utmost  value,  and  calculated  to  save  much 
time  and  obviate  many  mistakes." — Colliery  Guardian. 

CAST  & WROUGHT  IRON  BRIDGE  CONSTRUCTION 

(A  Complete  and  Practical  Treatise  on),  including  Iron  Foundations.  In 
Three  Parts. — Theoretical,  Practical,  and  Descriptive.  By  William  Humber, 
A.  M.  Inst.  C.E. , and  M.  Inst.  M.E.  Third  Edition,  revised  and  much  im- 
proved, with  1 15  Double  Plates  (20  of  which  now  first  appear  in  this  edition), 
and  numerous  Additions  to  the  Text.  In  2 vols.,  imp.  4to,  half-bound  in 

morocco  ....  £6  16s.  60. 

“ A very  valuable  contribution  to  the  standard  literature  of  civil  engineering.  In  addition  to 
elevations,  plans,  and  sections,  large  scale  details  are  given,  which  very  much  enhance  the 
Instructive  worth  of  those  illustrations." — Civil  Engineer  and  Architect's  journal. 

“Mr.  Humber’s  stately  volumes,  lately  issued — in  which  the  most  important  bridges 
erected  during  the  last  five  years,  under  the  direction  of  the  late  Mr.  Brunei,  Sir  W.  Cubitt, 
Mr.  Hawkshaw,  Mr.  Page,  Mr.  Fowler,  Mr.  Hemans,  and  others  among  our  most  eminent 
engineers,  are  drawn  and  specified  in  great  detail.”— Engineer. 

ESSAY  ON  OBLIQUE  BRIDGES 

(Practical  and  Theoretical).  With  13  large  Plates.  By  the  late  George 
Watson  Buck,  M.I.C.E.  Fourth  Edition,  revised  by  his  Son,  J.  H.  Watson 
Buck,  M.I.C.E.  ; and  with  the  addition  of  Description  to  Diagrams  for 
Facilitating  the  Construction  of  Oblique  Bridges,  by  W.  H.  Barlow,  M.I.C.E. 

Royal  8vo,  cloth 12  0 

“ The  standard  text-book  for  all  engineers  regarding  skew  arches  is  Mr.  Buck's  treatise, 
and  it  would  be  impossible  to  consult  a better." — Engineer. 

"Mr.  Buck's  treatise  is  recognised  as  a standard  text-book,  and  his  treatment  has  divested 
the  subject  of  many  of  the  intricacies  supposed  to  belong  to  it.  As  a guide  to  the  engineer  and 
architect,  on  a confessedly  difficult  subject,  Mr.  Buck's  work  is  unsurpassed.” — Building  News. 

THE  CONSTRUCTION  OF  OBLIQUE  ARCHES 

(A  Practical  Treatise  on).  By  John  Hart.  Third  Edition,  with  Plates. 
Imperial  8vo,  cloth 8 0 

GRAPHIC  AND  ANALYTIC  STATICS. 

In  their  Practical  Application  to  the  Treatment  of  Stresses  in  Roofs,  Solid 
Girders,  Lattice,  Bowstring,  and  Suspension  Bridges,  Braced  Iron  Arches  and 
Piers,  and  other  Frameworks.  By  R.  Hudson  Graham,  C.E.  Containing 
Diagrams  and  Plates  to  Scale.  With  numerous  Examples,  many  taken  from 
existing  Structures.  Specially  arranged  for  Class-work  in  Colleges  and 
Universities.  Second  Edition,  Revised  and  Enlarged.  Svo,  cloth  . 16  0 

“ Mr.  Graham's  book  will  find  a place  wherever  graphic  and  analytic  statics  are  used  or 
studied." — Engineer. 

“ The  work  is  excellent  from  a practical  point  of  view,  and  has  evidently  been  prepared 
with  much  care.  The  directions  for  working  are  simple,  and  arc  illustrated  by  an  abundance  tf 
well-selected  examples.  It  is  an  excellent  text-book  for  the  practical  draughtsman.  —Athentrum. 

WEIGHTS  OF  WROUGHT  IRON  & STEEL  GIRDERS. 

A Graphic  Table  for  Facilitating  the  Computation  of  the  Weights  of  Wrought 
Iron  and  Steel  Girders,  &c.,  for  Parliamentary  and  other  Estimates.  By 
J.  H.  Watson  Buck,  M.  Inst.  C.E.  On  a Sheet  ....  2 6 


CIVIL  ENGINEERING,  SURVEYING,  S-c. 
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PRACTICAL  GEOMETRY. 

For  the  Architect,  Engineer,  and  Mechanic.  Giving  Rules  for  the  Delineation 
and  Application  of  various  Geometrical  Lines,  Figures,  and  Curves.  By 
E.  W.  Tarn,  M.A.,  Architect.  8vo,  cloth  ......  9/0 

“ No  book  with  the  same  objects  in  view  has  ever  been  published  in  which  the  clearness  of 
the  rules  laid  down  and  the  illustrative  diagrams  have  been  so  satisfactory." — Scotsman, 

THE  GEOMETRY  OF  COMPASSES. 

Or,  Problems  Resolved  by  the  mere  Description  of  Circles  and  the  Use  of 
Coloured  Diagrams  and  Symbols.  By  Oliver  Byrne.  Coloured  Plates. 

Crown  8vo,  cloth  . . . . . . . . . . .36 

HANDY  BOOK  for  THE  CALCULATION  of  STRAINS 

In  Girders  and  Similar  Structures  and  their  Strength.  Consisting  of  Formal® 
and  Corresponding  Diagrams,  with  numerous  details  for  Practical  Applica- 
tion, &c.  By  William  Humber,  A.  M.  Inst.  C.E.,  &c.  Fifth  Edition. 
Crown  8vo,  with  nearly  100  Woodcuts  and  3 Plates,  cloth  . . . 7/6 

" The  formulae  are  neatly  expressed,  and  the  diagrams  good."— A Ihenegitm. 

“We  heartily  commend  this  really  handy  book  to  our  engineer  and  architect  readers.”— 
English  Mechanic. 

TRUSSES  OF  WOOD  AND  IRON. 

Practical  Applications  of  Science  in  Determining  the  Stresses,  Breaking 
Weights,  Safe  Loads,  Scantlings,  and  Details  of  Construction.  With  Complete 
Working  Drawings.  By  William  Griffiths,  Surveyor.  8vo,  cloth.  4/6 
“This  handy  little  book  enters  so  minutely  into  every  detail  connected  with  the  con- 
struction of  roof  trusses  that  no  student  need  be  ignorant  of  these  matters.” — Practical  Engineer. 

THE  STRAINS  ON  STRUCTURES  OF  IRONWORK. 

With  Practical  Remarks  on  Iron  Construction.  By  F.  W.  Sheilds,  M.I.C.E. 
8vo,  cloth 5/0 

A TREATISE  ON  THE  STRENGTH  OF  MATERIALS. 

With  Rules  for  Application  in  Architecture,  the  Construction  of  Suspension 
Bridges,  Railways,  &c.  By  Peter  Barlow,  F.R.S.  A new  Edition,  revised 
by  his  Sons,  P.  W.  Barlow,  F.R.S. , and  W.  H.  Barlow,  F.R.S.  ; to  which 
are  added,  Experiments  by  Hodgkinson,  Fairbairn,  and  Kirkaldy;  and 
FormuliE  for  calculating  Girders,  &c.  Arranged  and  Edited  bj^  Wm.  Humber, 
A.  M.Inst.  C.E.  8vo,  cloth 18/0 

“ Valuable  alike  to  the  student  tyr ),  and  the  experienced  prnctitioner.it  will  always  rank 
in  future  as  it  has  hitherto  done,  as  the  standard  treatise  on  that  particular  subject." — Engineer. 

“As  a scientific  work  of  the  first  class,  it  deserves  a foremost  place  on  the  booksheb  os  of 
every  civil  engineer  and  practical  mechanic.' — English  Mechanic. 

SAFE  RAILWAY  WORKING. 

A Treatise  on  Railway  Accidents,  their  Cause  and  Prevention  ; with  a De- 
scription of  Modern  Appliances  and  Systems.  13y  Clement  E.  Stkktton, 
C.E.,  Vice-President  and  Consulting  Engineer,  Amalgamated  Society  of 
Railway  Servants.  With  Illustrations  and  Coloured  Plates.  Third  Edition, 
Enlarged.  Crown  8vo,  cloth 3/6 

" A book  for  the  engineer,  the  directors,  the  managers ; and,  in  short,  all  who  wish  for 
i > formation  on  railway  matters  will  find  a perfect  encyclopaedia  in  ‘Safe  Railway  Working.  — 
Railway  Review. 

"We  commend  the  remarks  on  railway  signalling  to  all  railway  managers,  especially  where 
a uniform  code  and  practice  is  advocated." — Hcref>a(h's  Railway  yonrnal. 

EXPANSION  OF  STRUCTURES  BY  HEAT. 

By  John  Keily,  C.E.,  late  of  the  Indian  Public  Works  Department.  Crown 
8 vo,  cloth 3/6 

“ The  aim  the  author  has  set  before  him.  viz.,  to  show  the  effects  of  heat  upun  metallic  and 
other  structures,  is  a laudable  one,  for  this  is  a branch  of  physics  upon  which  the  engineer  or 
architect  can  find  but  little  reliable  and  comprehensive  data  in  books." — Builder. 
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CROSBY  LOCKWOOD  &■  SON'S  CATALOGUE. 


THE  PROGRESS  OF  MODERN  ENGINEERING. 

Complete  in  Four  Volumes,  imperial  4 to.  half-morocco,  price  £1  2 1 2s. 

Each  volume  sold  separately,  as  follows  : — 

First  Series,  Comprising  Civil,  Mechanical,  Marine,  Hydraulic,  Railway, 
Bridge,  and  other  Engineering  Works,  &c.  By  William  Humber, 
A.  M.  Inst.  C.E.,&c.  Imp.  410,  with  36  Double  Plates,  drawn  to  a large  scale, 
Photographic  Portrait  of  John  Hawkshaw,  C.E.,  F.R.S.,  &c. , and  copious 
descriptive  Letterpress,  Specifications,  &c.  Half-morocco  . . £3  3s. 

List  of  the  Plates  and  Diagrams. 

Victoria  Station  and  Roof,  L.  B.  & S.  C.  R.  18  plates)  ; Southport  Pier 
(2  plates)  ; Victoria  station  and  Roof,  L.  C.  & D.  and  g.  w.  r.  16  plates)  : Roop 
of  Cremorne  Music  Hall;  Bridge  over  G.  N.  Railway;  Roof  op  Station, 
Dutch  Rhenish  Rail.  {2  plates);  Bridge  over  the  Thames,  west  London 
Extension  Railway  (5  plates);  Armour  plates;  Suspension  Bridge,  Thames 
(4  plates);  The  Allen  Engine;  Suspension  Bridge,  Avon  (3  plates;.  Under- 
ground Railway  (3  platesI. 


HUMBER’S  MODERN  ENGINEERING. 

Second  Series.  Imp.  4to,  with  3 Double  Plates,  Photographic  Portrait  of 
Robert  Stephenson,  C.E.,  M.P.,  F.R.S.,  &c.,  and  copious  descriptive  Letter- 
press,  Specifications,  &c.  Half-morocco £3  3 s. 

List  of  the  Plates  and  Diagrams. 

Birkenhead  Docks,  Low  Water  basin  (15  plates)  ; Charing  Cross  Station 
Roof,  C.  C.  Railway  (3  plates);  Digswell  Viaduct.  Great  Northern  Railway; 
Robbery  Wood  Viaduct,  Great  Northern  Railway;  Iron  Permanent  Way: 
Clydach  Viaduct,  Merthyr,  Tredegar,  and  Abergavenny  Railway;  Ebew 
Viaduct,  Merthyr,  Tredegar,  and  Abergavenny  Railway;  College  wood 
Viaduct,  Cornwall  Railway;  Dublin  Winter  Palace  Roof  (3  platesi:  Bridge 
over  the  Thames,  L.  C.  & D.  Railway  (6  plates);  Albert  Harbour,  Greenock 
(4  plates). 


HUMBER’S  MODERN  ENGINEERING. 

Third  Series.  Imp.  4to,  with  40  Double  Plates,  Photographic  Portrait  of 
J.  R.  M ‘Clean,  late  Pres.  Inst.  C.E.,  and  copious  descriptive  Letterpress, 
Specifications,  &c.  Half-morocco £3  3 s. 

List  of  the  Plates  and  Diagrams. 

Main  Drainage,  M etropolis.— North  Side.— Map  showing  Interception  of 
Sewers;  Middle  Level  Sewer  (2  plates);  Outfall  Sewer.  Bridge  over  River 
Lea  (3  plates)  ; Outfall  Sewer,  Bridge  over  Marsh  Lane.  North  Woolwich 
Railway,  and  Bow  and  Barking  Railway  Junction  ; outfall  Sewer.  Bridge  over 
Bow  and  Barking  Railway  (3  plates)  ; Outfall  Sewer.  Bridge  over  East  London 
water-works'  Feeder  (2  plates)  ; outfall  Sewer  reservoir  (2  platesi  ; Outfall 
Sewer,  tumbling  Bay  and  Outlet;  Outfall  Sewer,  Penstocks.  South  Suit  — 
Outfall  Sewer,  Bermondsey  Branch  (2  plates)  ; Outfall  Sewer.  Reservoir  and 
Outlet  (4  plates)  ; Outfall  Sewer,  Filth  Hoist;  sections  of  Sewers  North  and 
South  sides). 

Thames  Embankment.— Section  of  River  Wall;  Steamboat  Pier.  West- 
minster (2  plates);  Landing  Stairs  between  Charing  Cross  and  Waterloo 
Bridges  ; York  Gate  (2  plates)  ; Overflow  and  Outlet  at  Savoy  Street  Sewer 
(3  plates);  Steamboat  Pier,  Waterloo  Bridge  (3  plates) ; junction  of  sewers. 
Plans  and  Sections;  Gullies,  plans  and  Sections;  Rolling  Stock ; Granite 
and  iron  forts. 


HUMBER’S  MODERN  ENGINEERING. 

Fourth  Series.  Imp.  4to,  with  36  Double  Plates,  Photographic  Portrait  of 
John  Fowler,  late  Pres.  Inst.  C.E.,  and  copious  descriptive  Letterpress.  Sped* 
locations,  &c.  Half-morocco  £3  3s. 

List  of  the  Plates  and  Diagrams. 

abbey  Mills  Pumping  Station,  Main  Drainage,  Metropolis  (4  plates)  : 
Barrow  Docks  (5  plates);  Manquis  Viaduct,  Santiago  and  Valparaiso  Railway. 
(2  plates);  Adam's  Locomotive,  St.  Helen's  Canal  Railway  12  plates):  Cannon 
street  Station  roof,  charing  cross  Railway  (3  plates);  Road  Bridge  over 
the  River  moka  (2  plates)  ; Telegraphic  Apparatus  for  Mesopotamia  : Viaduct 
over  the  River  wye,  Midland  Railway  (3  plates);  St.  Germans  Viaduct, 
CORNWALL  RAILWAY  (2  PLATES)  ; WROUGHT-IKON  CYLINDER  FOR  DIVING  BELL; 

Millwall  Docks  (6  plates);  Milroy's  Patent  Excavator;  Metropolitan  Dis- 
trict Railway  (6  plates)  ; Harbours,  Ports,  and  Breakwaters  (3  plates). 


MARINE  ENGINEERING,  NAVIGATION,  S-c. 
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MARINE  ENGINEERING,  SHIPBUILDING, 
NAVIGATION,  &c. 


THE  NAVAL  ARCHITECT’S  AND  SHIPBUILDER’S 

POCKET-BOOK  of  Formulae,  Rules,  and  Tables,  and  Marine  Engineer’s  and 
Surveyor’s  Handy  Book  of  Reference.  By  Clement  Mackrow,  M.I.N.A. 
Seventh  Edition,  700  pp.,  with  300  Illustrations.  Fcap.,  leather  . . 1 2/6 

Summary  of  Contents  Signs  and  Symbols,  Decimal  Fractions.— trigono- 
metry.—practical  Geometry.— Mensuration.— Centres  and  Moments  of  Figures. 
—Moments  of  Inertia  and  Radii  of  Gyration.— algebraical  Expressions  for 
Simpson's  Rules.— Mechanical  principles.— Centre  of  Gravity.— Laws  of  Motion. 
—Displacement,  Centre  of  buoyancy.— Centre  of  Gravity  of  Ship’s  hull.— 
Stability  Curves  and  Metacentres.— Sea  and  Shallow-water  Waves.— Rolling 
of  ships.— Propulsion  and  Resistance  of  Vessels.— Speed  Trials.— Sailing, 
Centre  of  Effort.  — Distances  down  rivers,  Coast  Lines. — Steering  and 
rudders  of  Vessels.— Launching  Calculations  and  Velocities.— Weight  of 
Material  and  Gear.— Gun  Particulars  and  Weight.— Standard  gauges.— 
Riveted  Joints  and  Riveting.— Strength  and  Tests  of  Materials.— Binding 
and  Shearing  stresses,  &c.  — Strength  of  Shafting,  Pillars,  Wheels,  &c. 
—Hydraulic  Data,  &c.  — Conic  Sections,  Catenarian  curves.  — mechanical 
Powers,  Work.— Board  of  Trade  Regulations  for  Boilers  and  Engines.— Board 
of  Trade  regulations  for  Ships.— Lloyd  s rules  for  Boilers.— Lloyd's  weight 
of  Chains.— Lloyd's  scantlings  for  Ships.— Data  of  Engines  and  Vessels.— 
Ships'  Fittings  and  Tests.— Seasoning  Preserving  Timber.— Measurement  of 
Timber.— alloys,  Paints,  Varnishes.— Data  for  Stowage.— Admiralty  Trans- 
port Regulations. — Rules  for  Horse-power,  Screw  propellers,  &c.— Per- 
centages for  Butt  Straps,  &c.— Particulars  of  Yachts.— masting  and  rigging 
Vessels.— Distances  of  Foreign  Ports. — Tonnage  Tables.— Vocabulary  of 
French  and  English  Terms.  — English  Weights  and  Measures.  — Foreign 
Weights  and  Measures.— Decimal  Equivalents.— Foreign  Money.— Discount 
and  Wages  Tables.— Useful  Numbers  and  Ready  reckoners.— Tables  of 
Circular  measures.— tables  of  Areas  of  and  Circumferences  of  Circles.— 
Tables  of  areas  of  Segments  of  Circles.— Tables  of  squares  and  cubes  and 
Roots  of  Numbers.— Tables  of  Logarithms  of  Numbers.— Tables  of  Hyper- 
bolic Logarithms.  — Tables  of  Natural  Sines,  Tangents,  &c.—  Tables  of 
Logarithmic  Sines,  Tangents,  &c. 

" In  these  days  of  advanced  knowledge  a work  like  this  is  of  the  greatest  value.  _ It  contains 
a vast  amount  of  information.  We  unhesitatingly  say  that  it  is  the  most  valuable  compilation  for  its 
specific  purpose  that  has  ever  been  printed.  No  naval  architect,  engineer,  surveyor,  or  seaman, 
wood  or  iron  shipbuilder,  can  afford  to  be  without  this  work." — Kautical  Magazine. 

“ Should  be  used  by  all  who  are  engaged  in  the  construction  or  design  of  vessels.  . . . Will 
be  found  to  contain  the  most  useful  tables  and  formulae  required  by  shipbuilders,  carefully  collected 
from  the  best  authorities,  and  put  together  in  a popular  and  simple  form.  The  book  is  one  of 
exceptional  merit.” — Engineer. 

" The  professional  shipbuilder  has  now,  in  a convenient  and  accessible  form,  reliable  data  for 
solving  many  of  the  numerous  problems  that  present  themselves  in  the  course  of  his  work.” — Iron. 

" There  is  no  doubt  that  a pocket-book  of  this  description  must  be  a necessity  in  the  ship- 
building trade.  . . The  volume  contains  a mass  of  useful  information  clearly  expressed  and 
presented  in  a handy  form.” — Marine  Engineer. 

WANNAN’S  MARINE  ENGINEER’S  GUIDE 

To  Board  of  Trade  Examinations  for  Certificates  of  Competency.  Containing 
all  Latest  Questions  to  Date,  with  Simple,  Clear,  and  Correct  Solutions  ; 
Elementary  and  Verbal  Questions  and  Answers  ; complete  Set  of  Drawings 
with  Statements  completed.  By  A.  C.  W annan,  C.E.,  and  E.  W.  I.  W annan, 
M.I.M.E.  Illustrated  with  numerous  Engravings.  Crown  8vo,  370  pp., 

cloth 8/6 

"The  book  is  clearly  and  plainly  written  and  avoids  unnecessary  explanations  and  formulas, 
and  we  consider  it  a valuable  book  for  students  of  marine  engineering."— Nautical  Magazine. 

WANNAN’S  MARINE  ENGINEER’S  POCKET-BOOK. 

Containing  the  Latest  Board  of  Trade  Rules  and  Data  for  Marine  Engineers. 
By  A.  C.  W annan.  Second  Edition,  carefully  Revised.  Square  i8mo,  with 
thumb  Index,  leather  5/0 

“There  is  a great  deal  of  useful  information  in  this  little  pocket-book.  It  is  of  the  rule -of* 
thumb  order,  and  is,  on  that  account,  well  adapted  to  the  uses  of  the  sea  going  engineer. 
Engineer, 
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CROSBY  LOCKWOOD  &■  SON'S  CATALOGUE. 


MARINE  ENGINES  AND  STEAM  VESSELS. 

A Treatise  on.  By  Robert  Murray,  C.E.  Eighth  Edition,  thoroughly 
Revised,  with  considerable  Additions  by  the  Author  and  by  George 
Carlisle,  C.E. , Senior  Surveyor  to  the  Board  of  Trade,  tzmo,  cloth  . 4 6 

SEA  TERMS,  PHRASES,  AND  WORDS 

(Technical  Dictionary  of)  used  in  the  English  and  French  Languages 
(English-French,  French-English).  For  the  Use  of  Seamen,  Engineers,  Pilots, 
Shipbuilders,  Shipowners,  and  Ship-brokers.  Compiled  by  W.  Pikrie,  late  of 
the  African  Steamship  Company.  Fcap.  8vo,  cloth  limp  . . 50 

“ This  volume  will  be  highly  appreciated  by  seamen,  engineers,  pilots,  shipbuilders  and  ship- 
owners. It  will  be  found  wonderfully  accurate  and  complete."— Scotsman. 

“ A very  useful  dictionary,  which  has  long  been  wanted  by  French  and  English  engineers, 
masters,  officers  and  others." — Skipping  World. 

ELECTRIC  SH I P= LIGHTING. 

A Handbook  on  the  Practical  Fitting  and  Running  of  Ships’  Electrical  Plant, 
for  the  Use  of  Shipowners  and  Builders,  Marine  Electricians  and  Sea-going 
Engineers  in  Charge.  By  J.  W.  Urquhart.  Author  of  “Electric  Light.” 
“Dynamo  Construction,”  &c.  Second  Edition,  Revised  and  Extended. 
326  pp.,  with  88  Illustrations.  Crown  8vo,  cloth.  [ Just  Published.  7 6 

MARINE  ENGINEER’S  POCKET-BOOK. 

Consisting  of  useful  Tables  and  Formulas.  By  Frank  Proctor,  A.I.N.A. 
Third  Edition.  Royal  32mo,  leather,  gilt  edges,  with  strap  . . .4-0 

" We  recommend  it  to  our  readers  as  going  far  to  supply  a long-felt  want." — Naval  Science. 

“ A most  useful  companion  to  all  marine  engineers." — United  Service  Gazette. 

ELEMENTARY  ENGINEERING. 

A Manual  for  Young  Marine  Engineers  and  Apprentices.  In  the  Form  of 
Questions  and  Answers  on  Metals,  Alloys,  Strength  of  Materials,  Construction 
and  Management  of  Marine  Engines  and  Boilers,  Geometry,  &c.,  &c.  With 
an  Appendix  of  Useful  Tables.  By  J.  S.  Brewer.  Crown  Svo,  cloth  . 1 6 

“ Contains  much  valuable  information  for  the  class  for  whom  it  is  intended,  especially  in  the 
Chapters  on  the  management  of  boilers  and  engines." — Nautical  Magazine. 

PRACTICAL  NAVIGATION. 

Consisting  of  The  Sailor’s  Sea-Book,  by  James  Greenwood  and  W.  H. 
Rosser;  together  with  the  exquisite  Mathematical  and  Nautical  Tables  for 
the  Working  of  the  Problems,  by  Henry  Law,  C.E.,  and  Professor  J.  R. 
Young.  Illustrated.  i2mo,  strongly  half-bound 7 0 

THE  ART  AND  SCIENCE  OF  SAILMAKING. 

By  Samuel  B.  Sadler,  Practical  Sailmaker,  late  in  the  employment  of 
Messrs.  Ratsey  and  Lapthorne,  of  Cowes  and  Gosport.  With  Plates  and 

other  Illustrations.  Small  4to,  cloth 12  6 

" This  extremely  practical  work  gives  a complete  education  in  all  th^  branches  of  the  manu- 
facture,  cutting  out,  roping,  seaming,  and  goring.  It  is  copiously  illustrated,  and  will  form  a rirst- 
rate  text-book  and  guide." — Portsmouth  Times. 

CHAIN  CABLES  AND  CHAINS. 

Comprising  Sizes  and  Curves  of  Links,  Studs,  &c.,  Iron  for  Cables  and  Chains, 
Chain  Cable  and  Chain  Making,  Forming  and  Welding  Links,  Strength  of 
Cables  and  Chains,  Certificates  for  Cables,  Marking  Cables,  Prices  of  Chain 
Cables  and  Chains,  Historical  Notes,  Acts  of  Parliament,  Statutory  Tests, 
Charges  for  Testing,  List  of  Manufacturers  of  Cables,  &c.,  &C.  By 
Thomas  W.  Traill,  F.E.R.N.,  M. Inst. C.E. , Engineer-Surveyor-in-Chief, 
Board  of  Trade,  Inspector  of  Chain  Cable  and  Anchor  Proring  Establishments, 
and  General  Superintendent  Lloyd’s  Committee  on  Proving  Establishments. 
With  numerous  Tables,  Illustrations,  and  Lithographic  Drawings.  Folio, 

cloth,  bevelled  boards £2  2s. 

“ It  contains  a vast  amount  of  valuable  information.  Nothing  seems  to  be  wanting  to  make  it 
q complete  and  standard  work  ol  reference  on  the  subject."—  Naurii ai  Magazine. 


MINING,  METALLURGY,  &■  COLLIERY  WORKING.  19 


MINING,  METALLURGY,  AND 
COLLIERY  WORKING. 


THE  METALLURGY  OF  GOLD. 

A Practical  Treatise  on  the  Metallurgical  Treatment  of  Gold-bearing  Ores. 
Including  the  Assaying,  Melting,  and  Refining  of  Gold.  By  M.  Eissler, 
Mining  Engineer,  A.I.M.E.,  Member  of  the  Institute  of  Mining  and  Metal- 
lurgy. Author  of  “ Modern  High  Explosives,”  “ The  Metallurgy  of  Silver,” 
&c.,  &c.  Fifth  Edition,  Enlarged  and  Re-arranged.  With  over  300  illustra- 
tions and  numerous  Folding  Plates.  Medium  Svo,  cloth. 

[Just  Published.  Net  2 1 O 
" This  book  thoroughly  deserves  its  title  of  a ' Practical  T reati6e.'  The  whole  process  of  gold 
milling,  from  the  breaking  of  the  quartz  to  the  assay  of  the  bullion,  is  described  in  clear  and  orderly 
narrative  and  with  much,  but  not  too  much,  fulness  of  detail." — Saturday  Review. 

" The  work  is  a storehouse  of  information  and  valuable  data,  and  we  strongly  recommend  it 
to  all  professional  men  engaged  in  the  gold-mining  industry." — Mining;  Journal. 

THE  CYANIDE  PROCESS  OF  GOLD  EXTRACTION. 

Including  its  Practical  Application  on  the  Witwatersrand  Gold  Fields  in  South 
Africa.  By  M.  Eissler,  M.E.,  Author  of  “The  Metallurgy  of  Gold,”  &c. 
With  Diagrams  and  Working  Drawings.  Second  Edition,  Revised  and  En- 
larged. 8vo,  cloth  7/6 

"This  book  is  just  what  was  needed  to  acquaint  mining  men  with  the  actual  working  of  a 
process  which  is  not  only  the  most  popular,  but  is,  as  a general  rule,  the  most  successful  for  the 
extraction  of  gold  from  tailings. " — Mining  Journal. 

“ The  work  will  prove  invaluable  to  all  interested  in  gold  mining,  whether  metallurgists  or  a9 
investors." — Chemical  News. 

DIAMOND  DRILLING  FOR  GOLD  & OTHER  MINERALS. 

A Practical  Handbook  on  the  Use  of  Modern  Diamond  Core  Drills  in  Pro- 
specting and  Exploiting  Mineral-Bearing  Properties,  including  Particulars  of 
the  Costs  of  Apparatus  and  Working.  By  G.  A.  Denny,  M.N.E.  Inst.  M.E., 
M.I.M.  and  M.  Author  of  “The  Klerksdorp  Goldfields.”  Medium  8vo, 
168  pp.,  with  Illustrative  Diagrams.  [Just  Published.  12  6 

" There  is  certainly  scope  for  a work  on  diimond  drilling,  and  Mr.  Denny  deserves  grateful 
recognition  for  supplying  a decided  want.  We  strongly  recommend  every  board  ofdirectors  to 
carefully  peruse-Ithe  pages  treating  of  the  applicability  of  diamond  drilling  to  auriferous  deposits,  and, 
under  certain  conditions,  its  advantages  over  shaft  sinking  for  systematic  prospecting,  both  from  the 
surface  and  underground.  The  author  has  given  us  a valuable  volume  of  eminently  practical  data 
that  should  be  in  the  possession  of  those  interested  in  mining.” — Mining  Journal. 

" Mr.  Denny's  handbook  is  the  first  English  work  to  give  a detailed  account  of  the  use  of 
modem  diamond  core-drills  in  searching  for  mineral  deposits.  The  work  contains  much  information 
of  a practical  character,  including  particulars  of  the  cost  of  apparatus  and  of  working." — Nature. 

FIELD  TESTING  FOR  GOLD  AND  SILVER. 

A Practical  Manual  for  Prospectors  and  Miners.  By  W.  H.  Merritt, 
M.N.E.  Inst.  M.E.,  A.R.S.M.,  &c.  With  Photographic  Plates  and  other 
Illustrations.  Fcap.  8vo,  leather.  [Just  Pub lisJied.  Net  5/0 

"As  an  instructor  of  prospectors’ classes  Mr.  Merritt  has  the  advantage  of  knowing 
exactly  the  information  likely  to  be  most  valuable  to  the  miner  in  the  field.  The  contents  cover 
all  the  details  of  sampling  and  testing  gold  and  silver  ores.  The  work  will  be  a useful  addition  to  a 
prospector  s kit .” — Mining  Journal. 

" It  gives  the  gist  of  the  author  s experience  as  a teacher  of  prospectors,  and  is  a book  which 
no  prospector  could  use  habitually  without  rinding  it  pan  out  well.’— Scotsman. 

THE  PROSPECTOR’S  HANDBOOK. 

A Guide  for  the  Prospector  and  Traveller  in  search  of  Metal-Bearing  or  other 
Valuable  Minerals.  By  J.  W.  Anderson,  M.A.  (Camb.),  F.R.G.S.,  Author 
of  “ Fiji  and  New  Caledonia.”  Eighth  Edition,  thoroughly  Revised  and 
much  Enlarged.  Small  crown  8vo,  cloth,  3 6 i or,  leather,  pocket-book  form, 
with  tuck.  [Just  Published.  4/6 

“ Will  supply  a much-fclt  want,  especially  among  Colonists,  in  whose  way  are  so  often  thrown 
many  mineralogical  specimens  the  value  of  which  it  is  difficult  to  determine."— Engineer. 

"How  to  find  commercial  minerals,  and  how  to  identify  them  when  they  arc  found,  are  the 
leading  points  to  which  attention  is  directed.  The  author  has  managed  to  pack  as  much  practical 
detail  into  his  pages  as  would  supply  material  for  a book  three  times  its  size.’  —Alining  Journal. 
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THE  METALLURGY  OF  SILVER. 

A Practical  Treatise  on  the  Amalgamation,  Roasting,  and  Lixiviation  of  Silver 
Ores.  Including  the  Assaying,  Melting,  and  Refining  of  Silver  Bullion.  By 
M.  Eissler,  Author  of  “The  Metallurgy  of  Gold,"  &c.  Third  Edition. 
Crown  8vo,  cloth 106 

"A  practical  treatise,  and  a technical  work  which  we  are  convinced  will  supply  a long-felt 
want  amongst  practical  men,  and  at  the  same  time  be  of  value  to  students  and  others  indirectly 
connected  with  the  industries.” — Mining  Journal. 

“ From  first  to  last  the  book  is  thoroughly  sound  and  reliable." — Colliery  Guardian 

“ For  chemists,  practical  miners,  assayers,  and  investors  alike  we  do  not  know  of  any 
on  the  subject  so  handy  and  yet  so  comprehensive.”— Glasgow  Herald. 


THE  METALLURGY  OF  ARGENTIFEROUS  LEAD. 

A Practical  Treatise  on  the  Smelting  of  Silver-Lead  Ores  and  the  Refining  of 
Lead  Bullion.  Including  Reports  on  various  Smelting  Establishments  and 
Descriptions  of  Modern  Smelting  Furnaces  and  Plants  in  Europe  and  America- 
By  M.  Eissler,  M.E.,  Author  of  “ The  Metallurgy  of  Gold,”  etc.  Crown  8vo. 
400  pp.,  with  183  Illustrations,  cloth 12  6 

“ The  numerous  metallurgical  processes,  which  are  fully  and  extensively  treated  of.  embrace 
all  the  stages  experienced  in  the  passage  of  the  lead  from  the  various  natural  states  to  its  issue  from 
the  refinery  as  an  article  of  commerce."— Practical  Engineer. 

“ The  present  volume  fully  maintains  the  reputation  of  the  author.  Those  who  wish  to  obtain 
a thorough  insight  into  the  present  state  of  this  industry  cannot  do  better  than  read  this  volume,  and 
all  mining  engineers  cannot  fail  to  find  many  useful  hints  and  suggestions  in  it.” — Industrie*. 


METALLIFEROUS  MINERALS  AND  MINING. 

By  D.  C.  Davies,  F.G.S.,  Mining  Engineer.  Sixth  Edition,  thoroughly 
Revised  and  much  Enlarged  by  his  Son,  E.  Henry  Davies,  M.E.,  F.G.S. 
600  pp.,  with  1 73  Illustrations.  Large  crown  Svo.  cloth 

[Just  Published.  Xct  12  6 

“ Neither  the  practical  miner  nor  the  general  reader,  interested  in  mines,  can  have  a better 
book  for  his  companion  and  his  guide.” — Mining  Journal. 

“We  are  aoing  our  readers  a service  in  calling  their  attention  to  this  valuable  work.” — 
Mining  World. 

“ As  a history  of  the  present  state  of  mining  throughout  the  world  this  book  has  a real  value, 
and  it  supplies  an  actual  want."— Athenceum, 

MACHINERY  FOR  METALLIFEROUS  MINES. 

A Practical  Treatise  for  Mining  Engineers,  Metallurgists,  and  Managers  of 
Mines.  By  E.  Henry  Davies,  M.E.,  F.G.S.  Crown  Svo,  580  pp..  with 
upwards  of  300  Illustrations,  cloth. 12  6 

“ Mr.  Davies,  in  this  handsome  volume,  has  done  the  advanced  student  and  the  manager  of 
mines  good  service.  Almost  ever}'  kind  of  machinery  in  actual  use  is  carefully  described,  and  the 
woodcuts  and  plates  are  good." — Athenceum. 

“ From  cover  to  cover  the  work  exhibits  all  the  same  characteristics  which  excite  the  confi- 
dence and  attract  the  attention  of  the  student  as  he  peruses  the  first  page.  The  work  may  safely 
be  recommended.  By  its  publication  the  literature  connected  with  the  industry  will  be  enriched 
and  the  reputation  of  its  author  enhanced." — Mining  Journal . 


EARTHY  AND  OTHER  MINERALS  AND  MINING. 

By  D.  C.  Davies,  F.G.S.,  Author  of  “ Metalliferous  Minerals,”  &c.  Third 
Edition,  Revised  and  Enlarged  by  his  Son,  E.  Henry  Davies,  M.E.,  F.G.S. 

With  about  100  Illustrations.  Crown  Svo,  cloth 12  6 

"We  do  not  remember  to  have  met  with  any  English  work  on  mining  matters  that  contains 
the  same  amount  of  information  packed  in  equally  convenient  form." — Academy. 

“We  should  be  inclined  to  rank  it  as  among  the  very  best  of  the  handy  technical  and  trades 
manuals  which  have  recently  appeared. ’’—Britis h Quarterly  Review, 

BRITISH  MINING. 

A Treatise  on  the  History,  Discovery,  Practical  Development,  and  Future 
Prospects  of  Metalliferous  Mines  in  the  United  Kingdom.  By  Robert 
Hunt,  F.R.S.,  late  Keeper  of  Mining  Records.  Upwards  of  950  pp.,  with 
230  Illustrations.  Second  Edition,  Revised.  Super-royal  Svo,  cloth  £2  2s. 
“ The  book  is  a treasure-house  of  statistical  information  on  mining  subjects,  and  we  know  of 
no  other  work  embodying  so  great  a mass  of  matter  of  this  kind.  Were  this  the  only  merit  of 
Mr.  Hunt's  volume  it  would  be  sufficient  to  render  it  indispensable  in  the  library  of  every  one 
Interested  in  the  development  of  the  mining  and  metallurgical  industries  of  this  country.”— 
A thcnceum. 
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POCKET-BOOK  FOR  MINERS  AND  METALLURGISTS. 

Comprising  Rules,  Formulae,  Tables,  and  Notes  for  Use  in  Field  and  Office 
Work.  By  F.  Danvers  Power,  F.G.S.,  M.E.  Second  Edition,  Corrected. 
Fcap.  8vo,  leather.  [Just  Published.  9/0 

"This  excellent  book  is  an  admirable  example  of  its  kind,  and  ought  to  find  a large  sale 
amongst  English-speaking  prospectors  and  mining  engineers.” — Engineering. 

THE  MINER’S  HANDBOOK. 

A Handy  Book  of  Reference  on  the  subjects  of  Mineral  Deposits,  Mining 
Operations,  Ore  Dressing,  &c.  For  the  Use  of  Students  and  others  interested 
in  Mining  Matters.  By  John  Milne,  F.R.S.,  Professor  of  Mining  in  the 
Imperial  University  of  Japan.  Revised  Edition.  Fcap.  8vo,  leather  . 7/6 

" Professor  Milne's  handbook  is  sure  to  be  received  with  favour  by  all  connected  with 
mining,  and  will  be  extremely  popular  among  students." — Athenaum. 

THE  IRON  ORES  of  GREAT  BRITAIN  and  IRELAND. 

Their  Mode  of  Occurrence,  Age  and  Origin,  and  the  Methods  of  Searching  for 
and  Working  Them.  With  a Notice  of  some  of  the  Iron  Ores  of  Spain.  By 
J.  D.  Kendall,  F.G.S.,  Mining  Engineer.  Crown  8vo,  cloth  . . 16/0 

“ The  author  bas  a thorough  practical  knowledge  of  his  subject,  and  has  supplemented  a 
careful  study  of  the  available  literature  by  unpublished  information  derived  from  his  own  observa- 
tions. The  result  is  a very  useful  volume,  which  cannot  fail  to  be  of  value  to  all  Interested  In  the 
iron  industry  of  the  country.” — Industries. 

MINE  DRAINAGE. 

A Complete  Practical  Treatise  on  Direct -Acting  Underground  Steam 
Pumping  Machinery.  By  Stephen  Michell.  Second  Edition,  Re-written 
and  Enlarged,  390  pp.  With  about  250  Illustrations.  Royal  8vo,  cloth. 

[Just  Published.  Net  25/0 

SUMMARY'  OF  CONTENTS HORIZONTAL  PUMPING  ENGINES.— ROTARY  AND  NON- 
Rotary  Horizontal  Engines.— Simple  and  Compound  Steam  pumps.— Vertical 
Pumping  Engines.— Rotary  and  Non-Rotary  Vertical  Engines.— Simple  anij 
Compound  steam  pumps.— Triple-Expansion  Steam  Pumps.— pulsating  Steam 
pumps.— pump  Valy'es.— Sinking  pumps,  & c.,  &c. 

" This  volume  contains  an  immense  amount  of  important  and  interesting  new  matter. 
The  book  should  undoubtedly  prove  of  great  use  to  all  who  wish  for  information  on  the  sub- 
ject, inasmuch  as  the  different  patterns  of  steam  pumps  are  not  alone  lucidly  described  and 
clearly  illustrated,  but  in  addition  numerous  tables  are  supplied,  in  which  their  sizes,  capacity, 
price,  &c.,  are  set  forth,  hence  facilitating  immensely  the  rational  selection  of  a pump  to  suit 
any  purpose  that  the  reader  may  desire,  or,  on  the  other  hand,  supplying,  him  with  useful 
information  about  any  of  the  pumps  that  come  within  the  scope  of  the  volume." — The  Engineer. 

THE  COLLIERY  MANAGER’S  HANDBOOK. 

A Comprehensive  Treatise  on  the  Laying-out  and  Working  of  Collieries, 
Designed  as  a Book  of  Reference  for  Colliery  Managers,  and  for  the  Use  of  Coal 
Mining  Students  preparing  for  First-class  Certificates.  By  Caleb  Pamely, 
Mining  Engineer  and  Surveyor ; Member  of  the  North  of  England  Institute  of 
Mining  and  Mechanical  Engineers  ; and  Member  of  the  South  Wales  Institute 
of  Mining  Engineers.  With  700  Plans,  Diagrams,  and  other  Illustrations. 
Fourth  Edition,  Revised  and  Enlarged,  medium  8vo,  over  900  pp. 
Strongly  bound £1  5 s. 

Summary  of  Contents:— Geology.— Search  for  Coal.— Mineral  Leases 
and  other  Holdings.— Shaft  Sinking.— Fitting  Up  the  Shaft  and  surface 

ARRANGEMENTS.— STEAM  BOILERS  AND  THEIR  FITTINGS.— TIMBERING  AND  WALLING.— 

Narrow  work  and  Methods  of  working.  — Underground  Conveyance.  — 
drainage.— The  Gases  met  with  in  Mines;  ventilation.— on  the  friction  of 
air  in  Mines.— the  priestman  Oil  Engine;  petroleum  and  Natural  Gas.— 
Surveying  and  planning.— Safety  Lamps  and  Firedamp  Detectors.— Sundry 

AND  INCIDENTAL  OPERATIONS  AND  APPLIANCES.— COLLIERY  EXPLOSIONS.— MISCEL- 
LANEOUS QUESTIONS  AND  ANSWERS.—  Appendix : SUMMARY  OF  REPORT  OF  H.M. 
COMMISSIONERS  ON  ACCIDENTS  IN  MINES. 

••  Mr.  Pamely  has  not  only  given  us  a comprehensive  reference  book  of  a very  high  order, 
suitable  to  the  requirements  of  mining  engineers  and  colliery  managers,  but  has  also  provided 
mining  students  with  a class-book  that  is  as  interesting  as  it  is  instructive.”— Colliery  Manager. 

•*  Mr.  Pamely's  work  Is  eminently  suited  to  the  purpose  for  which  it  is  intended,  being  clear, 
Interesting,  exhaustive,  rich  in  detail,  and  up  to  date,  giving  descriptions  of  the.  latest  machines  in 
every  department.  A mining  engineer  could  scarcely  go  wrong  who  followed  this  work."— Colliery 
Guardian. 

"This  is  the  most  complete  ‘all-round’  work  on  coal-mining  published  In  the  English 
language.  ...  No  library  of  coal-mining  books  is  complete  without  it  "—Colliery  Engineer 
(.Scranton,  Pa..  U.S.A.). 
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COLLIERY  WORKING  AND  MANAGEMENT. 

Comprising  the  Duties  of  a Colliery  Manager,  the  Oversight  and  Arrange- 
ment of  Labour  and  Wages,  and  the  different  Systems  of  Working  Coal 
Seams.  By  H.  F.  Bulman  and  R.  A.  S.  Redmayne.  350  pp.,  with 
28  Plates  and  other  Illustrations,  including  Underground  Photographs. 
Medium  8vo,  cloth.  [Just  Published.  15  0 

" This  is,  indeed,  an  admirable  Handbook  for  Colliery  Managers,  in  fact  it  is  an  indispensable 
adjunct  to  a Colliery  Manager's  education,  as  well  as  being  a most  useful  and  interesting  work 
on  the  subject  for  all  who  in  any  way  have  to  do  with  coal  mining.  The  underground  photographs 
are  an  attractive  feature  of  the  work,  being  very  lifelike  and  necessarily  true  representations  of  the 
scenes  they  depict.” — Colliery  Guardian. 

“ Mr.  Bulman  and  Mr.  Redmayne,  who  are  both  experienced  Colliery  Managers  of  great 
literary  ability,  are  to  be  congratulated  on  having  supplied  an  authoritative  work  dealing  with  a side 
of  the  subject  of  coal  mining  which  has  hitherto  received  but  scant  treatment.  The  authors 
elucidate  their  text  by  119  woodcuts  and  28  plates,  most  of  the  latter  being  admirable  reproductions 
of  photographs  taken  underground  with  the  aid  of  the  magnesium  flash-light.  These  illustrations 
e excellent." — Nature. 

COAL  AND  COAL  MINING. 

By  the  late  Sir  Warington  W.  Smyth,  F.R.S..  Chief  Inspector  of  the 
Mines  of  the  Crown.  Eighth  Edition,  Revised  and  Extended  by  T.  Forster 
Brown,  Mining  Engineer,  Chief  Inspector  of  the  Mines  of  the  Crown  an d 
of  the  Duchy  of  Cornwall.  Crown  8vo,  cloth.  [Just  Published.  3 6 

“ As  an  outline  is  given  of  every  known  coal-field  in  this  and  other  countries,  as  well  as  of  the 
principal  methods  of  working,  the  book  will  doubtless  interest  a very  large  number  of  readers.  ' — 
Alining  Journal. 

NOTES  AND  FORMUL/E  FOR  MINING  STUDENTS. 

By  John  Herman  Merivale,  M.A.,  Late  Professor  of  Mining  in  the  Durham 
College  of  Science,  Newcastle-upon-Tyne.  Fourth  Edition,  Revised  and 
Enlarged.  By  H.  F.  Bulman,  A.M.Inst.C.E.  Smali  crown  8vo,  cloth.  2 6 
"The  author  has  done  his  work  in  a creditable  manner,  and  has  produced  a book  that  will 
be  of  service  to  students  and  those  who  are  practically  engaged  in  mining  operations.*' — Engineer. 

INFLAMMABLE  GAS  AND  VAPOUR  IN  THE  AIR 

(The  Detection  and  Measurement  of).  By  Frank  Clowes,  D.Sc.,  Lond., 
F.I.C.,  Prof,  of  Chemistry  in  the  University  College,  Nottingham.  With  a 
Chapter  on  The  Detection  and  Measurement  of  Petroleum  Vapour 
by  Boverton  Redwood,  F.R.S.E.,  Consulting  Adviser  to  the  Corporation 
of  London  under  the  Petroleum  Acts.  Crown  8vo,  cloth.  Set  5 0 

" Professor  Clowes  has  given  us  a volume  on  a subject  of  much  industrial  importance  . . . 

Those  interested  in  these  matters  may  be  recommended  to  study  this  book,  which  is  easy  of  compre- 
hension and  contains  many  good  things.” — The  Engineer. 

" A book  that  no  mining  engineer— certainly  no  coal  miner — can  afford  to  ignore  or  to  leave 
unread. " — Mining  Journal. 

COAL  & IRON  INDUSTRIES  of  the  UNITED  KINGDOM. 

Comprising  a Description  of  the  Coal  Fields,  and  of  the  Principal  Seams  of 
Coal,  with  Returns  of  their  Produce  and  its  Distribution,  and  Analyses  of 
Special  Varieties.  Also,  an  Account  of  the  Occurrence  of  Iron  Ores  in  Veins  or 
Seams  ; Analyses  of  each  Variety  ; and  a History  of  the  Rise  and  Progress  of 
Pig  Iron  Manufacture.  By  Richard  Meade.  8vo,  cloth  . . £1  8s. 

"Of  this  book  we  may  unreservedly  say  that  it  is  the  best  of  its  class  which  we  have  ever 
met.  ...  A book  of  reference  which  no  one  engaged  in  the  iron  or  coal  trades  should  omit  from 
his  library." — Iron  and  Coal  Trades  Review. 

ASBESTOS  AND  ASBESTIC. 

Their  Properties,  Occurrence,  and  Use.  By  Robert  H.  Jones,  F.S.A.. 
Mineralogist,  Hon.  Mem.  Asbestos  Club,  Black  Lake,  Canada.  With 
Ten  Collotype  Plates  and  other  Illustrations.  Demy  8vo,  cloth. 

[Just  Published.  16  0 

11  An  interesting  and  invaluable  work." — Colliery  Guardian. 

GRANITES  AND  OUR  GRANITE  INDUSTRIES. 

By  George  F.  Harris,  F.G.S.,  Membre  de  la  Soci£t£  Beige  de  G£ologie, 
Lecturer  on  Economic  Geology  at  the  Birkbeck  Institution,  &c.  With  11  lus- 
trations. Crown  8vo,  cloth .26 

" A clearly  and  well-written  manual  for  persons  engaged  or  interested  In  the  gTanitc  industry." 

— Scotsman. 

TRAVERSE  TABLES. 

For  use  in  Mine  Surveying.  By  W.  Lintern.  Mining  Engineer.  Crown 
8vo,  cloth.  [Just  Published.  Net  3 O 
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ELECTRICITY,  ELECTRICAL 
ENGINEERING,  &c. 

SUBMARINE  TELEGRAPHS. 

Their  History,  Construction,  and  Working.  Founded  in  part  on  Wunschen- 
dorff’s  “ Traite  ae  Telegraphie  Sous-Marine,”  and  Compiled  from  Authorita- 
live  and  Exclusive  Sources.  By  Charles  Bright,  F.R.S.E.  Super-royal 
8vo,  about  780  pp.,  fully  Illustrated,  including  Maps  and  Folding  Plates. 

[Just  Published.  Net  £3  3s. 
“ There  are  few,  if  any.  persons  more  fitted  to  write  a treatise  on  submarine  telegraphy  than 
Mr.  Charles  Bright.  The  author  has  done  his  work  admirably,  and  has  written  in  a way  which  will 
appeal  as  much  to  the  layman  as  to  the  engineer.  This  admirable  volume  must,  for  many  years  to 
come,  hold  the  position  of  the  English  classic  on  submarine  telegraphy.”— Engineer. 

" This  book  is  full  of  information.  It  makes  a book  of  reference  which  should  be  in  every 
engineer’s  library." — Nature. 

v Mr.  Bright’s  interestingly  written  and  admirably  illustrated  book  will  meet  with  a welcome 
reception  from  cable  men.’’ — Electrician. 

“ The  author  deals  with  his  subject  from  all  points  of  view— political  and  strategical  as  well  as 
scientific.  The  work  will  be  of  interest,  not  only  to  men  of  science,  but  to  the  general  public.  We 
can  strongly  recommend  it.” — Atheiueum. 

“ The  work  contains  a great  store  of  technical  information  concerning  the  making  and  work- 
ing of  submarine  telegraphs.  In  bringing  together  the  most  valuable  results  relating  to  the  evolu- 
tion of  the  telegraph,  the  author  has  rendered  a service  that  will  be  very  widely  appreciated.  '— 
Morning  Post. 

DYNAA10  ELECTRIC  MACHINERY. 

Its  Construction,  Design,  and  OperaMon  (Direct  Current  Machines).  By 
Samuel  Sheldon,  A.M  , Ph.D.,  assisted  by  H.  Mason,  B S.  Second 
Edition,  Revised.  La^ge  crown  8vo,  cloth.  With  202  illustrations. 

[Just  Published.  Net  10/6 

THE  ELECTRICAL  ENGINEER’S  POCKET-BOOK. 

Consisting  of  Modern  Rules,  Formulae,  Tables,  and  Data.  By  H.  R.  Kempe, 
M.Inst.E.E.,  A.M.Inst.C.E.,  Technical  Officer  Postal  Telegraphs,  Author  of 
“A  Handbook  of  Electrical  Testing,”  “The  Engineer’s  Year-Book,”  &c. 
Second  Edition,  thoroughly  Revised,  with  Additions.  With  numerous  Illus- 
trations. Royal  32mo,  oblong,  leather 5/0 

" It  is  the  best  book  of  its  kind.” — Electrical  Engineer. 

“ The  Electrical  Engineer  s Pocket-Book  is  a good  one." — Electrician. 

" Strongly  recommended  to  those  engaged  in  the  electrical  industries.”— Electrical  Review. 

ELECTRIC  LIGHT  FITTING. 

A Handbook  for  Working  Electrical  Engineers,  embodying  Practical  Notes  on 
Installation  Management.  By  J.  W.  Urquhart,  Electrician,  Author  of 
“ Electric  Light,”  &c.  With  numerous  Illustrations.  Third  Edition, 
Revised,  with  Additions.  Crown  8vo,  cloth.  [Just  Published.  5/0 

“ This  volume  deals  with  what  may  be  termed  the  mechanics  of  electric  lighting,  and  is 
addressed  to  men  who  are  already  engaged  in  the  work,  or  are  training  for  it.  The  work  traverses 
a great  deal  of  ground,  and  may  be  read  as  a sequel  to  the  same  author's  useful  work  on  * Electric 
Light.’ " — Electrician. 

ELECTRIC  LIGHT. 

Its  Production  and  Use,  Embodying  Plain  Directions  for  the  Treatment  of 
Dynamo-Electric  Machines,  Batteries,  Accumulators,  and  Electric  Lamps. 
By  J.  W.  Urquhart,  C.E.  Sixth  Edition,  Revised,  with  Additions  and  145 
Illustrations.  Crown  8vo,  cloth.  [Just  Published.  7/6 

" The  whole  ground  of  electric  lighting  is  more  or  less  covered  and  explained  in  a very  clear 
and  concise  manner.’' — Electrical  Review. 

"A  vade-mecum  of  the  salient  facts  connected  with  the  science  of  electric  lighting."— 
Electrician. 

DYNAMO  CONSTRUCTION. 

A Practical  Handbook  for  the  Use  of  Engineer-Constructors  and  Electricians- 
in-Charge.  Embracing  Framework  Building,  Field  Magnet  and  Armature 
Winding  and  Grouping,  Compounding,  &c.  By  J.  W.  Urquhart.  Second 

Edition,  Enlarged.  Crown  8vo,  cloth "7/6 

" Mr.  Urquhart's  book  is  the  first  one  which  deals  with  these  matters  in  such  a way  that  the 
engineering  student  can  understand  them.  The  book  is  very  readable,  and  the  author  leads  his 
readers  up  to  difficult  subjects  by  reasonably  simple  tests. "—Engineering  Review. 
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THE  MANAGEMENT  OF  DYNAMOS. 

A Handy  Book  of  Theory  and  Practice  for  the  Use  of  Mechanics.  Engineers, 
Students,  and  others  in  Charge  of  Dynamos.  By  G.  W.  Lummis-Paterson. 
Second  Edition,  thoroughly  Revised  and  Enlarged.  With  numerous  Illustra- 
tions. Crown  8vo,  cloth.  [/ ust  Pullislud.  4 6 

“ An  example  which  deserves  to  be  taken  as  a model  by  other  authors.  The  subject  is  treated 
In  a manner  which  any  intelligent  man  who  is  fit  to  be  entrusted  with  charge  of  an  engine  should 
be  able  to  understand.  It  is  a useful  book  to  all  who  make,  tend,  or  employ  electric  machinery." 
— A rchitect. 


THE  STANDARD  ELECTRICAL  DICTIONARY. 

A Popular  Encyclopaedia  of  Words  and  Terms  Used  in  the  Practice  of  Electrical 
Engineering.  By  T.  O’Conor  Sloane,  A.M.,  Pb.D.  Second  Edition, 
with  Appendix  to  date.  Crown  8vo,  680  pp.,  390  Illustrations,  cloth. 

[Just  Published.  7 6 

“ The  work  has  many  attractive  features  in  it,  and  is,  beyond  doubt,  a well  put  together  and 
useful  publication.  The  amount  of  ground  covered  may  be  gathered  from  the  fact  that  in  the  in^ex 
about  5,600  references  will  be  found."— Electrical  Review. 

ELECTRIC  5H IP= LIGHTING. 

A Handbook  on  the  Practical  Fitting  and  Running  of  Ships'  Electrical  Plant. 
For  the  Use  of  Shipowners  and  Builders,  Marine  Electricians,  and  Seagoing 
Engineers-in-Charge.  By  J.  W.  Urquhart,  C.E.  Second  Edition,  Revised 
and  Extended.  326  pp.,  with  88  Illustrations,  Crown  8vo,  cloth. 

[ Just  Published.  7 6 

“The  subject  of  ship  electric  lighting  is  one  of  vast  importance,  and  Mr.  Urquhart  is  to  be 
highly  complimented  for  placing  such  a valuable  work  at  the  service  of  marine  electricians.’  — The 
Steamship. 

ELECTRIC  LIGHT  FOR  COUNTRY  HOUSES. 

A Practical  Handbook  on  the  Erection  and  Running  of  Small  Installations, 
with  Particulars  of  the  Cost  of  Plant  and  Working.  By  J.  H.  Knight. 
Third  Edition,  Revised.  Crown  8vo,  wrapper.  [Just  Published.  1 O 

“ The  book  contains  excellent  advice  and  many  practical  hints  for  the  help  of  those  who  wish 
to  light  their  own  houses.”— Building  News. 

ELECTRIC  LIGHTING  (ELEMENTARY  PRINCIPLES  OF). 

By  Alan  A.  Campbell  Swinton,  M.Inst.C.E.,  M.Inst.E.E.  Fourth  Edition. 
Revised.  With  16  Illustrations.  Crown  8vo,  cloth.  [Just  Published.  1 6 
“ Any  one  who  desires  a short  and  thoroughly  clear  exposition  of  the  elementary  principles  of 
electric  lighting  cannot  do  better  than  read  this  little  work — Bradford  Observer. 

DYNAMIC  ELECTRICITY  AND  MAGNETISM. 

By  Philip  Atkinson,  A.M.,  Ph.D.,  Author  of  “ Elements  of  Static 
Electricity,”  &c.  Crown  8vo,  417  pp.,  with  120  Illustrations,  cloth  . 10  6 

POWER  TRANSMITTED  BY  ELECTRICITY 

And  applied  by  the  Electric  Motor,  including  Electric  Railway  Construction. 
By  P.  Atkinson,  A.M.,  Ph.D.  With  96  Illustrations.  Crown  Svo,  doth  7 6 

HOW  TO  MAKE  A DYNAMO. 

A Practical  Treatise  for  Amateurs.  Containing  numerous  Illustrations  and 
Detailed  Instructions  for  Constructing  a Small  Dynamo  to  Produce  the 
Electric  Light.  By  Alfred  Crofts.  Sixth  Edition,  Revised  and  Enlarged. 
Crown  Svo,  cloth.  [Just  Published.  2 O 

“ The  instructions  given  in  this  unpretentious  little  book  are  sufficiently  clear  and  explicit  to 
enable  any  amateur  mechanic  possessed  of  average  skill  and  the  usual  tools  to  be  found  in  an 
amateur's  workshop  to  build  a practical  dynamo  machine.” — Electrician. 

THE  STUDENT’S  TEXT-BOOK  OF  ELECTRICITY. 

By  H.  M.  Noad,  F.R.S.  Cheaper  Edition.  650  pp.,  with  470  Illustrations. 
Crown  8vo,  cloth  9 0 


ARCHITECTURE,  BUILDING,  S-c. 


25 


ARCHITECTURE,  BUILDING,  &c. 


PRACTICAL  BUILDING  CONSTRUCTION. 

A Handbook  for  Students  Preparing  for  Examinations,  and  a Eook  of 
Reference  for  Persons  Engaged  in  Building.  By  John  Parnell  Allen, 
Surveyor,  Lecturer  on  Building  Construction  at  the  Durham  College  of 
Science,  Newcastle-on-Tyne.  Third  Edition,  Revised  and  Enlarged. 
Medium  8vo,  450  pp.,  with  1,000  Illustrations,  cloth.  [Just  Published.  716 
“ The  most  complete  exposition  of  building  construction  we  have  seen.  It  contains  all  that  is 
necessary  to  prepare  students  for  the  various  examinations  in  building  construction."— Building 
News. 

“ The  author  depends  nearly  as  much  on  his  diagrams  as  on  his  type.  The  pages  suggest 
the  hand  of  a man  of  experience  in  building  operations — and  the  volume  must  be  a blessing  to 
many  teachers  as  well  as  to  students."—  The  Architect. 

“ The  work  is  sure  to  prove  a formidable  rival  to  great  and  small  competitors  alike,  and 
bids  fair  to  take  a permanent  place  as  a favourite  student's  text-book.  The  large  number  of  illus- 
trations deserve  particular  mention  for  the  great  merit  they  possess  for  purposes  of  reference  in 
exactly  corresponding  to  convenient  scales."— yournal  of  the  Royal  Institute  0/  British  A rchitects 

PRACTICAL  MASONRY. 

A Guide  to  the  Art  of  Stone  Cutting.  Comprising  the  Construction,  Setting 
Out,  and  Working  of  Stairs,  Circular  Work,  Arches,  Niches,  Domes,  Penden- 
tives,  Vaults,  Tracery  Windows,  &c.,  &c.  For  the  Use  of  Students,  Masons, 
and  other  Workmen.  By  William  R.  Purchase,  Building  Inspector  to  the 
Borough  of  Hove.  Third  Edition,  with  Glossary  of  Terms.  Royal  8vo,  142  pp., 
with  52  Lithographic  Plates,  comprising  nearly  400  separate  Diagrams, 
cloth.  [ Just  Published.  7 IS 

“Mr.  Purchase’s  ‘Practical  Masonry ' will  undoubtedly  be  found  useful  to  all  interested  in 
this  important  subject,  whether  theoretically  or  practically.  Most  of  the  examples  given  are  from 
actual  work  carried  out,  the  diagrams  being  carefully  drawn.  The  book  is  a practical  treatise  on 
the  subject,  the  author  himself  having  commenced  as  an  operative  mason,  and  afterwards  acted  as 
foreman  mason  on  many  large  and  important  buildings  prior  to  the  attainment  of  his  present 
position.  It  should  be  found  of  general  utility  to  architectural  students  and  others,  as  well  as  to 
those  to  whom  it  is  specially  addressed." — yournal  o/the  Royal  Institute  0/ British  Architects. 

MODERN  PLUMBING,  STEAM  AND  HOT  WATER 

HEATING. 

A New  Practical  Work  for  the  Plumber,  the  Heating  Engineer,  the  Architect, 
and  the  Builder.  By  J.  J.  Lawler,  Author  of  “ American  Sanitary  Plumbing," 
&c.  With  284  Illustrations  and  Folding  Plates.  4to,  cloth. 

[ J ust  Published.  Net  21/" 

HEATING  BY  HOT  WATER. 

With  Information  and  Suggestions  on  the  best  Methods  of  Heating  Public, 
Private  and  Horticultural  Buildings.  By  Walter  Jones.  Second  Edition. 

With  96  Illustrations,  crown  8vo,  cloth Net  2/6 

“We  confidently  recommend  all  interested  in  heating  by  hot  water  to  secure  a copy  of  this 
valuable  little  treatise/’ — The  Plutnber  and  Decorator. 


CONCRETE  : ITS  NATURE  AND  USES. 

A Book  for  Architects,  Builders,  Contractors,  and  Clerks  of  Works.  By 
George  L.  Sutcliffe,  A.R.I.B.A.  350  pp.,  with  numerous  Illustrations. 
Crown  8vo,  cloth . . . . . 7/6 

“ The  author  treats  a difficult  subject  in  a lucid  manner.  The  manual  fills  a long-felt  RaP- 
It  is  careful  and  exhaustive  ; equally  useful  as  a student’s  guide  and  an  architect  s book  ot 
reference." — yournal  of  the  Royal  Institute  of  British  Architects.  . 

" There  is  room  for  this  new  book,  which  will  probably  be  for  some  time  the  standard  work 
on  the  subject  for  a builder’s  purpose."— Glasgow  Herald. 


LOCKWOOD’S  BUILDER’S  PRICE  BOOK  for  1901. 

A Comprehensive  Handbook  of  the  Latest  Prices  and  Data  for  Builders, 
Architects,  Engineers,  and  Contractors.  Re-constructed,  Re-written,  and 
Greatly  Enlarged.  By  Francis  T.  W.  Miller.  800  closely-printed 
crown  8vo,  cloth 4/0 

“This  book  Is  a very  useful  one.  and  should  find  a place  in  every  English  office  connected 
with  the  building  and  engineering  professions.  ”— Industries. 

" An  excellent  book  of  reference."— Architect.  ... 

“ In  its  new  and  revised  form  this  Price  Book  is  what  a work  of  this  kind  should  be— compre- 
hensive, reliable,  well  arranged,  legible,  and  well  bound.  —British  Architect. 
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THE  DECORATIVE  PART  OF  CIVIL  ARCHITECTURE. 

By  Sir  William  Chambers,  K.R.S.  With  Portrait,  Illustrations,  Notes,  and 
an  Examination  ok  Grecian  Architecture,  by  Joseph  Gwilt,  F.S.A. 
Revised  and  Edited  by  W.  H.  Leeds.  66  Plates,  4to,  cloth  . .21 10 

THE  MECHANICS  OF  ARCHITECTURE. 

A Treatise  on  Applied  Mechanics,  especially  Adapted  to  the  Use  of  Architects. 
By  E.  W.  Tarn,  M.A.,  Author  of  “ The  Science  of  Building,"  &c.  Second 
Edition,  Enlarged.  Illustrated  with  125  Diagrams.  Crown  Svo,  cloth  7 Q 
"The  book  is  a very  useful  and  helpful  manual  of  architectural  mechanics.  "—Bui  'dcr. 

A HANDY  BOOK  OF  VILLA  ARCHITECTURE. 

Being  a Series  of  Designs  for  Villa  Residences  in  various  Styles.  With 
Outline  Specifications  and  Estimates.  By  C.  Wickes,  Architect.  61  Plates, 

4to,  half-morocco,  gilt  edges £1  11s.  60, 

The  whole  of  the  designs  bear  evidence  of  their  being  the  work  of  an  artistic  architect,  and 
they  will  prove  very  valuable  and  suggestive.” — Building  News. 

THE  ARCHITECT’S  GUIDE. 

Being  a Text-book  of  Useful  Information  for  Architects,  Engineers,  Surveyors, 
Contractors,  Clerks  of  Works,  &c.,  &c.  By  Frederick  Rogers,  Architect. 
Third  Edition.  Crown  Svo,  cloth 3 6 

ARCHITECTURAL  PERSPECTIVE. 

The  whole  Course  and  Operations  of  the  Draughtsman  in  Drawing  a Large 
House  in  Linear  Perspective.  Illustrated  by  43  Folding  Plates.  By  F.  O. 
Ferguson.  Second  Edition,  Enlarged.  8vo,  boards  . . . .36 

“ It  is  the  most  intelligible  of  the  treatises  on  this  ill-treated  subject  that  I have  met  with.  - — 
E.  INGRESS  BELL,  Esq.,  in  the  R.I.B.A.  Journal. 


PRACTICAL  RULES  ON  DRAWING. 

For  the  Operative  Builder  and  Young  Student  in  Architecture.  By  George 
Pyne.  14  Plates,  4to,  boards 7 6 

MEASURING  AND  VALUING  ARTIFICER’S  WORK 

(The  Student’s  Guide  to  the  Practice  of)-  Containing  Directions  for  taking 
Dimensions,  Abstracting  the  same,  and  bringing  the  Quantities  into  Bill,  with 
Tables  of  Constants  for  Valuation  of  Labour,  and  for  the  Calculation  of  .Areas 
and  Solidities.  Originally  edited  by  E.  Dobson,  Architect.  With  Additions 
by  E.  W.  Tarn,  M.A.  Seventh  Edition,  Revised.  With  8 ^lates  and 
63  Woodcuts.  Crown  8 vo,  cloth.  [Just  Published.  7 6 

"This  edition  will  be  found  the  most  complete  treatise  on  the  principles  of  measuring  and 
valuing  artificer’s  work  that  has  yet  been  published." — Building  News. 

TECHNICAL  GUIDE,  MEASURER,  AND  ESTIMATOR. 

For  Builders  and  Surveyors.  Containing  Technical  Directions  for  Measuring 
Work  in  all  the  Building  Trades,  Complete  Specifications  for  Houses,  Roads, 
and  Drains,  and  an  Easy  Method  of  Estimating  the  parts  of  a Building 
collectively.  By  A.  C.  Beaton.  Ninth  Edition.  Waistcoat -pocket  size, 

gilt  edges 16 

"No  builder,  architect,  surveyor,  or  valuer  should  be  without  his  ‘ Beaton." — Building  News. 

SPECIFICATIONS  FOR  PRACTICAL  ARCHITECTURE. 

A Guide  to  the  Architect,  Engineer,  Surveyor,  and  Builder.  With  an  Essay 
on  the  Structure  and  Science  of  Modem  Buildings.  Upon  the  Basis  of  the 
Work  by  Alfred  Bartholomew,  thoroughly  Revised,  Corrected,  and  greatly 
added  to  by  Frederick  Rogers,  Architect.  Third  Edition,  Revised.  Svo, 

cloth 150 

" The  work  is  too  well  known  to  need  any  recommendation  from  us.  It  is  one  of  the  books 
with  which  every  young  architect  must  be  equipped." — Architect. 

THE  HOUSE-OWNER’S  ESTIMATOR. 

Or,  What  will  it  Cost  to  Build,  Alter,  or  Repair  ? A Price  Book  for  Un- 
professional People  as  well  as  the  Architectural  Surveyor  and  Builder.  By 
J.  D.  Simon.  Edited  by  F.  T.  W.  Miller,  A.R.I.B.A.  Fifth  Edition, 
Carefully  Revised.  Crown  8vc,  cloth.  [Just  Published.  Net  3 6 

" In  two  years  it  will  repay  its  cost  a hundred  times  over." — Field. 
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SANITATION  AND  WATER  SUPPLY. 


THE  PURIFICATION  OF  SEWAGE. 

Being  a Brief  Account  of  the  Scientific  Principles  of  Sewage  Purification,  and 
their  Practical  Application.  By  Sidney  Barwise,  M.D.  (Lond.),  M.R.C.S., 
D* Fellow  of  the  Sanitary  Institute,  Medical  Officer  of  Health 
to  the  Derbyshire  County  Council.  Crown  8vo,  cloth.  [Just  Published.  5/0 
“ * What  process  shall  we  adopt  to  purify  our  sewage  ? 1 This  question  has  rarely  been  treated 
from  so  many  points  of  view  in  one  book.  This  volume  teems  with  practical  hints,  which  show  the 
intimate  knowledge  the  author  has  of  his  subject.*’—  The  Engineer . 


WATER  AND  ITS  PURIFICATION. 

A Handbook  for  the  Use  of  Local  Authorities,  Sanitary  Officers,  and  others 
interested  in  Water  Supply.  By  S.  Rideal,  D.Sc.  Lond.,  F.I.C.  With 
numerous  Illustrations  and  Tables.  Crown  8vo,  cloth.  [Just  Published.  7 IS 
“ Dr.  Rideal's  book  is  both  interesting  and  accurate,  and  contains  a most  useful  r/stem/  of 
the  latest  knowledge  upon  the  subject  of  which  it  treats."—  The  Engineer. 

RURAL  WATER  SUPPLY. 

A Practical  Handbook  on  the  Supply  of  Water  and  Construction  of  Water- 
works for  Small  Country  Districts.  By  Allan  Greenwbll,  A.M.I.C.E., 
and  W.  T.  Curry,  A.M.I.C.E.  Revised  Edition.  Crown  8vo,  cloth  5/0 
"We  conscientiously  recommend  it  as  a very  useful  book  for  those  concerned  in  obtaining 
water  for  small  districts,  giving  a great  deal  of  practical  information  in  a small  compass." — Builder. 

THE  WATER  SUPPLY  OF  CITIES  AND  TOWNS. 

By  William  Humber,  A.M.  Inst.  C.E.,  and  M.Inst.  M.E.  Imp.  4to,  half- 
bound morocco.  (See  page  II.) Net  £ 6 6S. 


THE  WATER  SUPPLY  OF  TOWNS  AND  THE  CON- 

STRUCTION OF  WATER-WORKS. 

By  Professor  W.  K.  Burton,  A.M.  Inst.  C.E.  Second  Edition,  Revised 
and  Extended.  Royal  8vo,  cloth.  (See  page  io.)  ....  25/0 


WATER  ENGINEERING. 

A Practical  Treatise  on  the  Measurement,  Storage,  Conveyance,  and  Utilisa- 
tion of  Water  for  the  Supply  of  Towns.  By  C.  Slagg,  A.M.  Inst.  C.E.  7/6 

SANITARY  WORK  IN  SMALL  TOWNS  AND  VILLAGES. 

By  Charles  Slagg,  A.  M.  Inst.  C.E.  Crown  8vo,  cloth  . . . 3/0 

SANITARY  ARRANGEMENT  OF  DWELLING-HOUSES. 

By  A.  J.  Wallis-Tayler,  A.M.Inst.C.E.  Crown  8vo,  cloth  . . 2/6 

MODERN  PLUMBING,  STEAM  AND  HOT  WATER 

HEATING. 

A New  Practical  Work  for  the  Plumber,  the  Heating  Engineer,  the  Architect, 
and  the  Bui'der.  By  J.  J.  Lawler,  Author  of  “ American  Sanitary  Plumbing,’ 
&c.  With  284  Illustrations  and  Folding  Plates.  4to,  cloth. 

[ Just  Published  (see  page  25).  Net  21  / “ 

PLUMBING. 

A Text-book  to  the  Practice  of  the  Art  or  Craft  of  the  Plumber.  By  W.  P. 
Buchan,  R.P.  Eighth  Edition,  Enlarged.  Crown  8vo,  cloth  . -3/6 


VENTILATION. 

A Text-book  to  the  Practice  of  the  Art  of  Ventilating  Buildings.  By  W.  P. 
Buchan,  R.P.  Crown  8vo,  cloth 3/6 


THE  HEALTH  OFFICER’S  POCKET-BOOK. 

A Guide  to  Sanitary  Practice  and  Law.  For  Medical  Officers  of  Health, 
Sanitary  Inspectors,  Members  of  Sanitary  Authorities,  &c.  By  Edward 
F.  Willoughby,  M.D.  (Lond.),  &c.  Fcap.  8vo,  cloth  ....  7/6 

'•  A mine  of  condensed  information  of  a pertinent  and  useful  kind  on  the  various  subjects  of 
which  it  treats.  The  different  subjects  are  succinctly  but  fully  and  scientifically  dealt  with."—  The 
Lancet. 
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CARPENTRY,  TIMBER,  &c. 


THE  ELEMENTARY  PRINCIPLES  OF  CARPENTRY. 

A Treatise  on  the  Pressure  and  Equilibrium  of  Timber  Framing,  the  Resistance 
of  Timber,  and  the  Construction  of  Floors,  Arches,  Bridges,  Roofs,  Uniting 
Iron  and  Stone  with  Timber,  &c.  To  which  is  added  an  Essay  on  the  Nature 
and  Properties  of  Timber,  &c.,  with  Descriptions  of  the  kinds  of  Wood  used 
in  Building;  also  numerous  Tables  of  the  Scantlings  of  Timber  for  different 
purposes,  the  Specific  Gravities  of  Materials,  &c.  By  Thomas  Tredgold,  C.E. 
With  an  Appendix  of  Specimens  of  Various  Roofs  of  Iron  and  Stone,  Illus- 
trated. Seventh  Edition,  thoroughly  Revised  and  considerably  Enlarged  by 

E.  Wyndham  Tarn,  M.A.,  Author  of  “The  Science  of  Building,"  &c. 

With  61  Plates,  Portrait  of  the  Author,  and  several  Woodcuts.  In  One  large 
Vol.,  4to,  cloth 25  0 

“ Ought  to  be  in  every  architect’s  and  every  builder's  library.” — Builder. 

“A  work  whose  monumental  excellence  must  commend  it  wherever  skilful  carpentry  is 
concerned.  The  author’s  principles  are  rather  confirmed  than  impaired  by  time.  The  additional 
plates  are  of  great  intrinsic  value." — Building  News. 

WOODWORKING  MACHINERY. 

Its  Rise,  Progress,  and  Construction.  With  Hints  on  the  Management  of  Saw 
Mills  and  the  Economical  Conversion  of  Timber.  Illustrated  with  Examples 
of  Recent  Designs  by  leading  English,  French,  and  American  Engineers.  By 
M.  Powis  Bale,  A.M.Inst.C.E.,  M.I.M.E.  Second  Edition,  Revised, 
with  large  Additions,  large  crown  8vo,  440  pp.,  cloth  . . . .90 

"Mr.  Bale  is  evidently  an  expert  on  the  subject,  and  he  has  collected  so  much  information 
that  his  book  is  all-sufficient  for  builders  and  others  engaged  in  the  conversion  of  timber." — Architect. 

"The  most  comprehensive  compendium  of  wood-working  machinery  we  have  seen.  The 
author  is  a thorough  master  of  his  subject." — Building  News. 

SAW  MILLS. 

Their  Arrangement  and  Management,  and  the  Economical  Conversion  of 
Timber.  By  M.  Powis  Bale,  A.M.Inst.C.E.  Second  Edition,  Revised. 
Crown  8vo,  cloth.  [Just  Publish**!.  10  6 

" The  administration  of  a large  sawing  establishment  is  discussed,  and  the  subject  examined 
from  a financial  standpoint.  Hence  the  size,  shape,  order,  and  disposition  of  saw  milk  and  the  like 
are  gone  into  in  detail,  and  the  course  of  the  timber  is  traced  from  its  reception  to  its  delivery  in  its 
converted  state.  We  could  not  desire  a more  complete  or  practical  treatise.” — Builder . 

THE  CARPENTER’S  GUIDE. 

Or,  Book  of  Lines  for  Carpenters  ; comprising  all  the  Elementary  Principles 
essential  for  acquiring  a knowledge  of  Carpentry.  Founded  on  the  late  Peter 
Nicholson’s  standard  work.  A New  Edition,  Revised  by  Arthur  Ash pitel, 

F. S.A.  Together  with  Practical  Rules  on  Drawing,  by  George  Pynb. 

With  74  Plates,  4to,  cloth £1  1 s. 

A PRACTICAL  TREATISE  ON  HANDRAILING. 

Showing  New  and  Simple  Methods  for  Finding  the  Pitch  of  the  Plank.  Drawing 
the  Moulds,  Bevelling,  Jointing-up,  and  Squaring  the  Wreath.  By  George 
Collings.  Second  Edition,  Revised  and  Enlarged,  to  which  is  added 
A Treatise  on  Stair-building.  With  Plates  and  Diagrams  . .26 

" Will  be  found  of  practical  utility  in  the  execution  of  this  difficult  branch  of  joinery." — Builder. 
" Almost  every  difficult  phase  of  this  somewhat  intricate  branch  of  joinery  is  elucidated  by 
the  aid  of  plates  and  explanatory  letterpress." — Furniture  Gazette. 

CIRCULAR  WORK  IN  CARPENTRY  AND  JOINERY. 

A Practical  Treatise  on  Circular  Work  of  Single  and  Double  Curvature.  By 
George  Collings.  With  Diagrams.  Third  Edition,  iamo,  cloth  . 2 6 

" An  excellent  example  of  what  a book  of  this  kind  should  be.  Cheap  In  price,  clear  in 

definition,  and  practical  in  the  examples  selected." — Builder. 

THE  CABINET-MAKER’S  GUIDE  TO  THE  ENTIRE 

CONSTRUCTION  OF  CABINET  WORK. 

By  Richard  Bitmead.  Illustrated  with  Plans,  Sections  and  Working 
Drawings.  Crown  8vo,  cloth.  [Just  Published.  2 6 
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HANDRAILING  COMPLETE  IN  EIGHT  LESSONS. 

On  the  Square-Cut  System.  By  J.  S.  Goldthorp,  Head  of  Building 
Department,  Halifax  Technical  School.  With  Eight  Plates  and  over  150 

Practical  Exercises.  4to,  cloth 3/g 

*'  Likely  to  be  of  considerable  value  to  joiners  and  others  who  take  a pride  in  good  work. 
The  arrangement  of  the  book  is  excellent.  We  heartily  commend  it  to  teachers  and  students  "— 
Timber  7 rades  Journal. 

TIMBER  MERCHANT’S  and  BUILDER’S  COMPANION. 

Containing  New  and  Copious  Tables  of  the  Reduced  Weight  and  Measure- 
ment of  Deals  and  Battens,  of  all  sizes,  from  One  to  a Thousand  Pieces,  and 
the  relative  Price  that  each  size  bears  per  Lineal  Foot  to  any  given  Price  per 
Petersburgh  Standard  Hundred  ; the  Price  per  Cube  Foot  of  Square  Timber 
to  any  given  Price  per  Load  of  50  Feet,  &c.,  &c.  By  William  Dowsing. 
Fourth  Edition,  Revised  and  Corrected.  Crown  8vo,  cloth  . . 3/0 

“We  are  glad  to  see  a fourth  edition  of  these  admirable  tables,  which  for  correctness  and 
simplicity  of  arrangement  leave  nothing  to  be  desired." — Timber  Trades  yournal. 

THE  PRACTICAL  TIMBER  MERCHANT. 

A Guide  for  the  Use  of  Building  Contractors,  Surveyors,  Builders,  &c., 
comprising  useful  Tables  for  all  purposes  connected  with  the  Timber  Trade, 
Marks  of  Wood,  Essay  on  the  Strength  of  Timber,  Remarks  on  the  Growth  of 
Timber,  &c.  By  W.  Richardson.  Second  Edition.  Fcap.  8vo,  cloth  . 3/6 
" Contains  much  valuable  information  for  timber  merchants,  builders,  foresters,  and  all 
others  connected  with  the  growth,  sale,  and  manufacture  of  timber.”— Journal  of  Forestry. 

PACKING =CASE  TABLES. 

Showing  the  number  of  Superficial  Feet  in  Boxes  or  Packing-Cases,  from  six 
inches  square  and  upwards.  By  W.  Richardson,  Timber  Broker.  Third 
Edition.  Oblong  4to,  cloth 3/6 

" Invaluable  labour-saving  tables." — Ironmonger. 

GUIDE  TO  SUPERFICIAL  MEASUREMENT. 

Tables  calculated  from  i to  200  inches  in  length  by  1 to  108  inches  in  breadth. 
For  the  use  of  Architects,  Surveyors,  Engineers,  Timber  Merchants, 
Builders,  &c.  By  James  Hawkings.  Fourth  Edition.  Fcap.,  cloth  . 3 6 
“ A useful  collection  of  tables  to  facilitate  rapid  calculation  of  surfaces.  The  exact  area  of 
any  surface  of  which  the  limits  have  been  ascertained  can  be  instantly  determined.  The  book  will 
be  found  of  the  greatest  utility  to  all  engaged  in  building  operations."— Scotsman. 

PRACTICAL  FORESTRY. 

And  its  Bearing  on  the  Improvement  of  Estates.  By  Charles  E.  Curtis, 
F.S.I.,  Professor  of  Forestry,  Field  Engineering,  and  General  Estate 
Management,  at  the  College  of  Agriculture,  Downton.  Second  Edition, 
Revised.  Crown  8vo,  cloth.  [Just  Published.  3/6 

Summary  of  contents:  — prefatory  Remarks.  — Objects  of  planting.— 
Choice  of  a forester.— choice  of  soil  and  site.— laying  Out  of  land  for 
Plantations.— Preparation  of  the  Ground  for  Planting.—  Drainage.— Plant- 
ing.— Distances  and  Disi  ribution  of  Trees  in  Plantations.— Trees  and  Ground 
Game.— Attention  after  Planting.— Thinning  of  plantations  — Pruning  of 
Forest  trees.— Realization.— Methods  of  Sale.— Measurement  of  Timber.— 
Measurement  and  Valuation  of  Larch  Plantation.— Fire  Lines.— Cost  of 
Planting. 

"Mr.  Curtis  has  in  the  course  of  a series  of  short  pithy  chapters  afforded  much  informa- 
tion of  a useful  and  practical  character  on  the  planting  and  subsequent  treatment  of  trees.” — 
Illustrated  Carpenter  and  Builder. 

THE  ELEMENTS  OF  FORESTRY. 

Designed  to  afford  Information  concerning  the  Planting  and  Care  of  Forest 
Trees  for  Ornament  or  Profit,  with  suggestions  upon  the  Creation  and  Care  of 
Woodlands.  By  F.  B.  Hough.  Large  crown  8vo,  cloth  . . .1 0/0 

THE  TIMBER  IMPORTER’S,  TIMBER  MERCHANT’S, 

AND  BUILDER’S  STANDARD  GUIDE. 

By  Richard  E.  Grandy.  Comprising : — An  Analysis  of  Deal  Standards, 
Home  and  Foreign,  with  Comparative  Values  and  Tabular  Arrangements  for 
fixing  Net  Landed  Cost  on  Baltic  and  North  American  Deals,  including  all 
intermediate  Expenses,  Freight,  Insurance.  &c. ; together  with  copious  Informa- 
tion for  the  Retailer  and  Builder.  Third  Edition.  121110,  cloth  . . 2/0 
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DECORATIVE  ARTS,  &c. 


SCHOOL  OF  PAINTING  FOR  THE  IMITATION  OF 

WOODS  AND  MARBLES. 

As  Taught  and  Practised  by  A.  R.  Van  der  Burg  and  P.  Van  der  Burg, 
Directors  of  the  Rotterdam  Painting  Institution.  Royal  folio,  iSJ  by  12$  in., 
Illustrated  with  24  full-size  Coloured  Plates  ; also  12  plain  Plates,  comprising 
154  Figures.  Third  Edition,  cloth.  {Just  Published.  £1  11s.  6d. 

List  of  Plates  1.  Various  tools  required  for  Wood  Painting.— 2. 3.  walnut; 
Preliminary  stages  of  Graining  and  Finished  Specimen  — e Tools  Used  for 
Marble  Painting  and  Method  of  manipulation.— 3,  6.  St.  Remi  Marble; 
Earlier  Operations  and  Finished  Specimen.  — 7.  Methods  of  Sketching 
Different  grains,  Knots,  &c.— 8,  9.  ash:  Preliminary  stages  and  Finished 
Specimen.— 10.  methods  of  Sketching  Marble  Grains—  ii,  12.  Breche  Marble; 
Preliminary  Stages  of  working  and  Finished  Specimen.— 13.  Maple  ; methods 
of  producing  the  Different  Grains.— 14,  15.  Bird's-Eye  Maple;  Preliminary 
Stages  and  Finished  Specimen.— 16.  methods  of  Sketching  the  Different 
species  of  white  marble.— 17,  18.  White  Marble  ; Preliminary  stages  of 
process  and  Finished  specimen.— 19.  mahogany;  Specimens  of  Various  Grains 
and  methods  of  Manipulation. —20,  21.  Mahogany  ; Earlier  stages  and 
Finished  Specimen.— 22,  23,  24.  Sienna  Marble;  Varieties  of  Grain,  Preliminary 
Stages  and  Finished  Specimen.— 25,  26,  27.  Juniper  wood;  methods  of  Pro- 
ducing Grain,  &c.  ; Preliminary  Stages  and  Finished  Specimen.— 28,  29,  32.  Vert 
DE  MER  MARBLE;  VARIETIES  OF  GRAIN  AND  METHODS  OF  WORKING,  UNFINISHED 
AND  FINISHED  SPECIMENS.— 31,  32,  33.  OAK  ; VARIETIES  OF  GRAIN,  TOOLS  EMPLOYED 
and  Methods  of  Manipulation,  preliminary  Stages  and  Finished  Specimen  — 
34.  35.  36.  Waulsort  Marble;  Varieties  of  Grain,  unfinished  and  Finished 
Specimens. 

"Those  who  desire  to  attain  skill  in  the  art  of  painting  woods  and  marbles  will  find  advantage 
in  consulting  this  book.  . . . Some  of  the  Working  Men's  Clubs  should  give  their  young  men 
the  opportunity  to  study  it." — Builder. 

“ A comprehensive  guide  to  the  art.  The  explanations  of  the  processes,  the  manipulation 
and  management  of  the  colours,  and  the  beautifully  executed  plates  will  not  be  the  least  valuable  to 
the  student  who  aims  at  making  his  work  a faithful  transcript  of  nature." — Building  News. 

“ Students  and  novices  are  fortunate  who  are  able  to  become  the  possessors  of  so  noble  a 
work." — The  Architect, 


ELEMENTARY  DECORATION. 

A Guide  to  the  Simpler  Forms  of  Everyday  .Art.  Together  with  PRACTICAL 
HOUSE  DECORATION.  By  James  W.  Facey.  With  numerous  Illus- 
trations. In  One  Vol.,  strongly  half-bound  . . . . . .50 


HOUSE  PAINTING,  GRAINING,  MARBLING,  AND 

SIGN  WRITING. 

A Practical  Manual  of.  By  Ellis  A.  Davidson.  Eighth  Edition.  With 
Coloured  Plates  and  Wood  Engravings.  i2mo,  cloth  boards  . . -60 

" A mass  of  information  of  use  to  the  amateur  and  of  value  to  the  practical  man.’ — English 
Mechanic . 


THE  DECORATOR’S  ASSISTANT. 

A Modern  Guide  for  Decorative  Artists  and  Amateurs,  Painters,  Writers, 
Gilders,  &c.  Containing  upwards  of  600  Receipts,  Rules,  and  Instructions  ; 
with  a variety  of  Information  for  General  Work  connected  with  every  Class  of 
Interior  and  Exterior  Decorations,  &c.  Seventh  Edition.  152  pp.,  cr.  Svo.  1 O 
" Full  of  receipts  of  value  to  decorators,  painters,  gilders,  Arc.  The  book  contains  the  gist  of 
arger  treatises  on  colour  and  technical  processes.  It  would  be  difficult  to  meet  with  a work  so  full 
of  varied  information  on  the  painter's  art.” — Building  News. 

MARBLE  DECORATION 

And  the  Terminology  of  British  and  Foreign  Marbles.  A Handbook  for 
Students.  By  George  H.  Bi.agrove,  Author  of  “ Shoring  and  its  Applica- 
tion,” &c.  With  28  Illustrations.  Crown  8vo,  cloth  . . . 3 6 

"This  most  useful  and  much  wanted  handbook  should  be  in  the  hands  of  every  architect  anil 
builder." — Building  IVorld. 

A carefully  and  usefully  written  treatise;  the  work  is  essentially  practical." — Scotsman. 
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DELAMOTTE'S  WORKS  ON  ALPHABETS  AND 
ILLUMINATION. 


ORNAMENTAL  ALPHABETS,  ANCIENT  & MEDI/EVAL. 

From  the  Eighth  Century,  with  Numerals;  including  Gothic,  Church-Text, 
large  and  small,  German,  Italian,  Arabesque,  Initials  for  Illumination, 
Monograms,  Crosses,  &c.,  &c.,  for  the  use  of  Architectural  and  Engineering 
Draughtsmen,  Missai  Painters,  Masons,  Decorative  Painters,  Lithographers, 
Engravers,  Carvers,  &c.,  &c.  Collected  and  Engraved  by  F.  Delamotte,  and 
printed  in  Colours.  New  and  Cheaper  Edition.  Royal  8vo,  oblong, 

ornamental  boards  . . . 2/6 

" For  those  who  insert  enamelled  sentences  round  gilded  chalices,  who  blazon  shop  legends 
over  shop-doors,  who  letter  church  wails  with  pithy  sentences  from  the  Decalogue,  this  book  will  be 
useful. " — A tkctuzu  m. 

MODERN  ALPHABETS,  PLAIN  AND  ORNAMENTAL. 

Including  German,  Old  English,  Saxon,  Italic,  Perspective,  Greek,  Hebrew, 
Court  Hand,  Engrossing,  Tuscan,  Riband,  Gothic,  Rustic,  and  Arabesque  ; 
with  several  Original  Designs,  and  an  Analysis  of  the  Roman  and  Old  English 
Alphabets,  large  and  small,  and  Numerals,  for  the  use  of  Draughtsmen, 
Surveyors,  Masons,  Decorative  Painters,  Lithographers,  Engravers,  Carvers, 
&c.  Collected  and  Engraved  by  F.  Delamotte,  and  printed  in  Colours. 
New  and  Cheaper  Edition.  Royal  8vo,  oblong,  ornamental  boards  . 2/6 

“ There  is  comprised  in  it  every  possible  shape  into  which  the  letters  of  the  alphabet  and 
numerals  can  be  formed,  and  the  talent  which  has  been  expended  in  the  conception  of  the  various 
plain  and  ornamental  letters  is  wonderful.” — Standard. 

MEDIEVAL  ALPHABETS  AND  INITIALS  FOR 

ILLUMINATORS. 

By  F.  G.  Delamotte.  Containing  21  Plates  and  Illuminated  Title,  printed 
in  Gold  and  Colours.  With  an  Introduction  by  J.  Willis  Brooks.  Fourth 
and  Cheaper  Edition.  Small  4to,  ornamental  boards  ....  4/0 

“A  volume  in  which  the  letters  of  the  alphabet  come  forth  glorified  in  gilding  and  all  the 
colours  of  the  prism  interwoven  and  intertwined  and  intermingled." — Sun. 

A PRIMER  OF  THE  ART  OF  ILLUMINATION. 

For  the  Use  of  Beginners  ; with  a Rudimentary  Treatise  on  the  Art,  Practical 
Directions  for  its  Exercise,  and  Examples  taken  from  Illuminated  MSS., 
printed  in  Gold  and  Colours.  By  F.  Delamotte.  New  and  Cheaper 

Edition.  Small  4to,  ornamental  boards  .6/0 

“ The  examples  of  ancient  MSS.  recommended  to  the  student,  which,  with  much  good  sense, 
the  author  chooses  from  collections  accessible  to  all,  are  selected  with  judgment  and  knowledge  < s 
well  as  taste.” — Athetuzum. 

THE  EMBROIDERER’S  BOOK  OF  DESIGN. 

Containing  Initials,  Emblems,  Cyphers,  Monograms,  Ornamental  Borders, 
Ecclesiastical  Devices,  Mediaeval  and  Modern  Alphabets,  and  National 
Emblems.  Collected  by  F.  Delamotte,  and  printed  in  Colours.  Oblong 

royal  8vo,  ornamental  wrapper 1/6 

••  The  book  will  be  of  great  assistance  to  ladies  and  young  children  who  are  endowed  with 
the  an  of  plying  the  needle  in  this  most  ornamental  and  useful  pretty  work ."—East  Anglian  Times. 


INSTRUCTIONS  IN  WOOD-CARVING  FOR  AMATEURS. 

With  Hints  on  Design.  By  A Lady.  With  io  Plates.  New  and  Cheaper 
Edition.  Crown  8vo,  in  emblematic  wrapper  ......  2/0 

" The  handicraft  of  the  wood-carver,  so  well  as  a book  can  impart  it,  may  be  learnt  from  A 
Lady  s ’ publication.” — Athcnaum. 

PAINTING  POPULARLY  EXPLAINED. 

By  Thomas  John  Gullick,  Painter,  and  John  Timbs,  F.S.A.  Including 
Fresco,  Oil,  Mosaic,  Water-Colour,  Water-Glass,  Tempera,  Encaustic, 
Miniature,  Painting  on  Ivory,  Vellum,  Pottery,  Enamel,  Glass,  &c.  Fifth 

Edition.  Crown  8vo,  cloth 6/0 

%»  Adopted  as  a Prize  Book  at  South  Kensington. 

••  Much  may  be  learned,  even  by  those  who  fancy  they  do  not  require  to  be  taught,  from  the 
careful  perusal  of  this  unpretending  but  comprehensive  treatise. "—A rt  Joeirnal. 
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NATURAL  SCIENCE,  &c. 


THE  VISIBLE  UNIVERSE. 

Chapters  on  the  Origin  and  Construction  of  the  Heavens.  By  J.  E.  Gore, 
F.R.A.S.,  Author  of  “ Star  Groups,”  &c.  Illustrated  by  6 Stellar  Photographs 

and  12  Plates.  Demy  8vo,  cloth 16  0 

“ A valuable  and  lucid  summary  of  recent  astronomical  theory,  rendered  more  valuable  and 
attractive  by  a series  of  stellar  photographs  and  other  illustrations." — The  Times. 

‘‘In  presenting  a clear  and  concise  account  of  the  present  state  of  our  knowledge  Mr.  Gore 
has  made  a valuable  addition  to  the  literature  of  the  subject.” — Nature. 

“ Mr.  Gore's  ‘ Visible  Universe’  is  one  of  the  finest  works  on  astronomical  science  the* 
recently  appeared  in  our  language.  In  spirit  and  in  method  it  is  scientific  from  cover  to  cover,  but 
the  style  is  so  clear  and  attractive  that  it  will  be  as  acceptable  and  as  readable  to  those  who  make 
no  scientific  pretensions  as  to  those  who  devote  themselves  specially  to  matters  astronomical.  -- 
Leeds  Mercury . 

STAR  GROUPS. 

A Student’s  Guide  to  the  Constellations.  By  J.  Ellard  Gore,  F.R.A.S., 
M.R.I.A.,  &c.,  Author  of  “The  Visible  Universe,”  “The  Scenery  of  the 

Heavens,”  &c.  With  30  Maps.  Small  4to,  cloth 5 0 

“ The  volume  contains  thirty  maps  showing  stars  of  the  sixth  magnitude — the  usual  naked-eye 
limit — and  each  is  accompanied  by  a brief  commentary  adapted  to  facilitate  recognition  and  bring 
to  notice  objects  of  special  interest.  For  the  purpose  of  a preliminary  survey  of  the  ‘midnight 
pomp  ' of  the  heavens  nothing  could  be  better  than  a set  of  delineations  averaging  scarcely  twenty 
square  inches  in  area  and  including  nothing  that  cannot  at  once  be  identified.' — Saturday  Revien. 

AN  ASTRONOMICAL  GLOSSARY. 

Or,  Dictionary  of  Terms  used  in  Astronomy.  With  Tables  of  Data  and  Lists 
of  Remarkable  and  Interesting  Celestial  Objects.  By  J.  Ellard  Gore, 
F.R.A.S.,  Author  of  “ The  Visible  Universe,”  &c.  Small  crown  Svo,  cloth. 

2 6 

“ A very  useful  little  work  for  beginners  in  astronomy,  and  not  to  be  despised  by  more 
advanced  students.” — The  Times. 

“ A very  handy  book  . . . the  utility  of  which  is  much  increased  by  its  valuable  tables  of 
astronomical  data.  ” — A thenaum. 

THE  MICROSCOPE. 

Its  Construction  and  Management.  Including  Technique,  Photo* micrography, 
and  the  Past  and  Future  of  the  Microscope.  By  Dr.  Henri  van  Heurck. 
Re-Edited  and  Augmented  from  the  Fourth  French  Edition,  and  Translated 
by  Wynne  E.  Baxter,  F.G.S.  400  pp.,  with  upw^ards  of  250  Woodcuts, 

imp.  8vo,  cloth 180 

“ A translation  of  a well-known  work,  at  once  popular  and  comprehensive." — Times. 

“ The  translation  is  as  felicitous  as  it  is  accurate.” — Nature. 

ASTRONOMY. 

By  the  late  Rev.  Robert  Main,  M.A.,  F.R.S  Third  Edition.  Revised  by 
William  Thynne  Lynn,  B.A.,  F.R.A.S.,  formerly  cf  the  Royal  Observatory, 

Greenwich.  i2mo,  cloth 2 0 

"A  sound  and  simple  treatise,  very  carefully  edited,  and  a capital  book  for  beginne:s.  — 
Knowledge. 

“Accurately  brought  down  to  the  requirements  of  the  present  time  by  Mr.  Lynr. 
Educational  Tunes. 

A MANUAL  OF  THE  MOLLUSCA. 

A Treatise  on  Recent  and  Fossil  Shells.  By  S.  P.  Woodward,  A.L.S., 
F.G.S.  With  an  Appendix  on  Recent  and  Fossil  Conchological 
Discoveries,  by  Ralph  Tate,  A.L.S.,  F.G.S.  With  23  Plates  and 
upwards  of  300  Woodcuts.  Reprint  of  Fourth  Edition  (18S0).  Crown  Svo, 
cloth  . . . . . . . . . . . . . . 7/6 

“ A most  valuable  storehouse  of  conchological  and  geological  information.” — Science  Goss if. 

THE  TWIN  RECORDS  OF  CREATION. 

Or,  Geology  and  Genesis,  their  Perfect  Harmony  and  Wonderful  Ccncord 
By  G.  W.  V.  le  Vaux.  Svo,  cicth 5 0 

“ A valuable  contribution  to  the  evidences  of  Revelation,  and  disposes  very  conclusively  of 
the  arguments  of  those  who  would  set  God's  Works  against  Gcd's  Word.  No  real  difficulty  is 
shirked,  and  no  sophistry  Is  left  unsxposcd.”—  7 he  Rock. 


CHEMICAL  MANUFACTURES , CHEMISTRY , &c. 
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A MANUAL  OF  THE  ALKALI  TRADE. 

Including  the  Manufacture  of  Sulphuric  Acid,  Sulphate  of  Soda,  and  Bleaching 
Powder.  By  John  Lomas,  Alkali  Manufacturer,  Newcastle-upon-Tyne  and 
London.  390  pp.  of  Text.  With  232  Illustrations  and  Working  Drawings, 
Second  Edition,  with  Additions.  Super-royal  8vo,  cloth  . . £1  lOs. 

“ This  book  is  written  by  a manufacturer  for  manufacturers.  The  working  details  of  the  most 
approved  forms  of  apparatus  are  given,  and  these  are  accompanied  by  no  less  than  232  wood 
engravings,  all  of  which  maybe  used  for  the  purposes  of  construction.  Every  step  in  the  manu- 
facture is  very  fully  described  in  this  manual,  and  each  improvement  explained." — Athenceum. 

'*  We  find  not  merely  a sound  and  luminous  explanation  of  the  chemical  principles  of  the 
trade,  but  a notice  of  numerous  matters  which  have  a most  important  bearing  on  the  successful 
conduct  of  alkali  works,  but  which  are  generally  overlooked  by  even  experienced  technological 
authors.  '— Chemical  Review. 


THE  BLOWPIPE  IN  CHEMISTRY,  MINERALOGY,  AND 

GEOLOGY. 

Containing  all  known  Methods  of  Anhydrous  Analysis,  many  Working 
Examples,  and  Instructions  for  Making  Apparatus.  By  Lieut. -Colonel  W.  A. 
Ross,  R.A.,  F.G.S.  With  120  Illustrations.  Second  Edition,  Enlarged. 
Crown  8vo,  cloth 5/Q 

V The  student  who  goes  conscientiously  through  the  course  of  experimentation  here  laid  down 
will  gain  a better  insight  into  inorganic  chemistry  and  mineralogy  than  if  he  had  ' got  up ' any  of  the 
best  text-books  of  the  day,  and  passed  any  number  of  examinations  in  their  contents/' — Chemical 
News. 


THE  MANUAL  OF  COLOURS  AND  DYE-WARES. 

Their  Properties,  Applications,  Valuations,  Impurities  and  Sophistications. 
For  the  Use  of  Dyers,  Printers,  Drysalters,  Brokers,  &c.  By  J.  W.  Slater. 
Second  Edition,  Revised  and  greatly  Enlarged.  Crown  8vo,  cloth  . 7/6 

A complete  encyclopaedia  of  the  materia  tinctoria.  The  information  given  respecting  each 
article  is  full  and  precise,  and  the  methods  of  determining  the  value  of  articles  such  as  these,  so 
liable  to  sophistication,  are  given  with  clearness,  and  are  practical  as  well  as  valuable." — Chemist 
and  Druggist. 

"There  is  no  other  work  which  covers  precisely  the  same  ground.  To  students  preparing 
for  examinations  in  dyeing  and  printing  it  will  prove  exceedingly  useful." — Chemical  News. 

A HANDY  BOOK  FOR  BREWERS. 

Being  a Practical  Guide  to  the  Art  of  Brewing  and  Malting.  Embracing  the 
Conclusions  of  Modern  Research  which  bear  upon  the  Practice  of  Brewing. 
By  Herbert  Edwards  Wright,  M.A.  Second  Edition,  Enlarged.  Crown 
8vo,  530  pp.,  cloth.  [Just  Published.  12/6 

" May  be  consulted  with  advantage  by  the  student  who  is  preparing  himself  for  examinational 
tests,  while  the  scientific  brewer  will  find  in  it  a resume'  of  all  the  most  important  discoveries  of 
modem  times.  The  work  is  written  throughout  in  a clear  and  concise  manner,  and  the  author 
takes  great  care  to  discriminate  between  vague  theories  and  well-established  facts." — Brewers' 
Journal. 

"We  have  gTeat  pleasure  in  recommending  this  handy  book,  and  have  no  hesitation  in  saying 
that  it  is  one  of  the  best— if  not  the  best— which  has  yet  been  written  on  the  subject  of  beer-brewing 
in  this  country;  it  should  have  a place  on  the  shelves  of  every  brewers  library." — Brewers' 
Guardian. 

" Although  the  requirements  of  the  student  are  primarily  considered,  an  acquaintance  of  half- 
an-hour  s duration  cannot  fail  to  impress  the  practical  brewer  with  the  sense  of  having  found  a 
trustworthy  guide  and  practical  counsellor  in  brewery  matters.” — Chemical  Trade  Journal. 


FUELS:  SOLID,  LIQUID,  AND  GASEOUS. 

Their  Analysis  and  Valuation.  For  the  Use  of  Chemists  and  Engineers.  By 
H.  J.  Phillips,  F.C.S.,  formerly  Analytical  and  Consulting  Chemist  to  the 
G.E.  Rlwy.  Third  Edition,  Revised  and  Enlarged.  Crown  8vo,  cloth  2/0 
" Ought  to  have  its  place  in  the  laboratory  of  every  metallurgical  establishment  and  wherever 
fuel  Is  used  on  a large  scale." — Chemical  News. 
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THE  ARTISTS’  MANUAL  OF  PIGMENTS. 

Showing  their  Composition,  Conditions  of  Permanency,  Non -Permanency,  and 
Adulterations ; Effects  in  Combination  with  Each  Other  and  with  Vehicles ; 
and  the  most  Reliable  Tests  of  Purity.  By  H.  C.  Standage.  Crown  8vo.  2 6 
"This  work  is  indeed  multum-in-farvo , and  we  can.  with  good  conscience,  recommend  it  to 
all  who  come  in  contact  with  pigments,  whether  as  makers,  dealers,  or  users.  — Chemical  Revicu.. 

A POCKET =BOOK  OF  MENSURATION  AND  GAUGING. 

Containing  Tables,  Rules,  and  Memoranda  for  Revenue  Officers,  Brewers, 
Spirit  Merchants,  &c.  By  J.  B.  Mant,  Inland  Revenue.  Second  Edition, 

Revised.  i8mo,  leather 4-0 

“ This  handy  and  useful  book  is  adapted  to  the  requirements  of  the  Inland  Revenue  Depart- 
ment, and  will  be  a favourite  book  of  reference.” — Civilian. 

" Should  be  in  the  hands  of  every  practical  brewer.” — Brewers'  Journal. 


INDUSTRIAL  ARTS,  TRADES,  AND 
MANUFACTURES. 


TEA  MACHINERY  AND  TEA  FACTORIES. 

A Descriptive  Treatise  on  the  Mechanical  Appliances  required  in  the 
Cultivation  of  the  Tea  Plant  and  the  Preparation  of  Tea  for  the  Market.  By 
A.  J.  Wallis-Tayler,  A.  M.  Inst.  C.E.  Medium  8vo,  468  pp.  With  218 
Illustrations.  [ Just  Published.  Net  25  O 

SUMMARY  OF  CONTENTS  : — MECHANICAL  CULTIVATION  OR  TILLAGE  OF  THE 

Soil.— Plucking  or  Gathering  the  Leaf. — Tea  Factories.— The  Dressing, 
Manufacture,  or  Preparation  of  Tea  by  Mechanical  Means.— Artificial 
Withering  of  the  Leaf.— Machines  for  rolling  or  Curling  the  Leaf.— 
Fermenting  Process.— Machines  for  the  Automatic  Drying  or  Firing  of  the 
Leaf.— Machines  for  Non-Automatic  Drying  or  Firing  of  the  Leaf.— Drying 
or  Firing  Machines.— Breaking  or  Cutting,  and  Sorting  Machines.— Packing 
the  Tea.— Means  of  Transport  on  Tea  Plantations.— Miscellaneous  Machinery 
and  Apparatus.— Final  Treatment  of  the  Tea.— Tables  and  Memoranda. 

“ The  subject  of  tea  machinery  is  now  one  of  the  first  interest  to  a large  class  of  people,  to 
whom  we  strongly  commend  the  volume.” — Chamber  0/ Commerce  Journal. 

"When  tea  planting  was  first  introduced  into  the  British  possessions  little,  if  any,  machinery 
was  employed,  but  now  its  use  is  almost  universal.  This  volume  contains  a very  full  account  of  the 
machinery  necessary  for  the  proper  outfit  of  a factory,  and  also  a description  of  the  processes  best 
carried  out  by  this  machinery.” — Journal  Society  of  Arts. 

FLOUR  MANUFACTURE. 

A Treatise  on  Milling  Science  and  Practice.  By  Friedrich  Kick.  Imperial 
Regierungsrath,  Professor  of  Mechanical  Technology  in  the  Imperial  German 
Polytechnic  Institute,  Prague.  Translated  from  the  Second  Enlarged  and 
Revised  Edition  with  Supplement.  By  H.  H.  P.  Powlks,  Assoc.  Memb. 
Institution  of  Civil  Engineers.  Nearly  400  pp.  Illustrated  with  28  Folding 
Plates,  and  167  Woodcuts.  Royal  8vo,  cloth  . . . . . £1  5s. 

" This  valuable  work  is,  and  will  remain,  the  standard  authority  on  the  science  of  milling.  . . . 
The  miller  who  has  read  and  digested  this  work  will  have  laid  the  foundation,  so  to  speak,  of  a 
successful  career  ; he  will  have  acquired  a number  of  general  principles  which  he  can  proceed  to 
apply.  In  this  handsome  volume  we  at  last  have  the  accepted  text-book  of  modern  milling  in  good, 
sound  English,  which  has  little,  if  any,  trace  of  the  German  idiom.” — The  Miller. 

COTTON  MANUFACTURE. 

A Manual  of  Practical  Instruction  of  the  Processes  of  Opening,  Carding, 
Combing,  Drawing,  Doubling  and  Spinning  of  Cotton,  the  Methods  of 
Dyeing,  &c.  For  the  Use  of  Operatives  Overlookers,  and  Manufacturers. 
By  John  Lister,  Technical  Instructor,  Pendleton.  8vo,  cloth  . .76 

" A distinct  advance  in  the  literature  of  cotton  manufacture.” — Machinery. 

"It  is  thoroughly  reliable,  fulfilling  nearly  all  the  requirements  desired." — Glasgow  Herald. 

MODERN  CYCLES. 

A Practical  Handbook  on  their  Construction  and  Repair.  By  A.  J.  Wallis- 
Tayler,  A.  M.  Inst.  C.  E.  Author  of  “ Refrigerating  Machinery,"  &c.  With 
upwards  of  300  Illustrations.  Crown  8vo,  cloth.  Uust  Published.  10  6 
"The  large  trade  that  is  done  in  the  component  parts  of  bicycles  has  placed  in  the  wav  of 
men  mechanically  inclined  extraordinary  facilities  tor  building  bicycles  for  their  own  use.  . . . The 
book  will  prove  a valuable  guide  for  all  those  who  aspire  to  the  manufacture  or  repair  of  their  own 
machines.'  — The  Field. 

" A most  comprehensive  and  up-to-date  treatise." — The  Cycle. 

" A very  useful  book,  which  is  quite  entitled  to  rank  as  a standard  work  for  students  of  cycle 
construction,  — Wheeling. 
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CEMENTS,  PASTES,  GLUES,  AND  GUMS. 

a Practical  Guide  to  the  Manufacture  and  Application  of  the  various  Aggluti- 
nants  required  in  the  Building,  Metal-Working,  Wood-Working  and  Leather- 
Working  Trades,  and  for  Workshop,  Laboratory  or  Office  Use.  With  upwards 
of  poo  Recipes  and  Formulae.  By  H.  C.  Standage,  Chemist  Third  Ediuon. 
Crown  Svo,  cloth.  [Just  Published.  2/0 

"We  have  pleasure  in  speaking  favourably  of  this  volume.  So  far  as  we  have  had 
evDerience  which  is  not  inconsiderable,  this  manual  is  trustworthy.  —Athenceum. 

■ P \5  'a  revelation  of  what  are  considered  trade  secrets,  this  book  will  arouse  an  amount  of 
curiosity  among  the  large  number  of  industries  it  touches.’  —Daily  Chronicle. 

THE  ART  OF  SOAP=MAKING. 

A Practical  Handbook  of  the  Manufacture  of  Hard  and  Soft  Soaps,  Toilet 
Soaps,  &c.  Including  many  New  Processes,  and  a Chapter  on  the  Recovery  of 
Glycerine  from  Waste  Leys.  By  Alx.  Watt.  Sixth  Edition,  including  an 
Appendix  on  Modern  Candlemaking.  Crown  Svo,  cloth.  ^ ^ 

practica^^(faiL^iler^h(f^shest^underst'andth™ theory  of  Ms  an^—C^micaZ/J^iJs!  ^Ut  *“** 

P \ thoroughly  practical  treatise  on  an  art  which  has  almost  no  literature  in  our  langjuag  . 

We  congratulate  the  amhor  on  the  success  of  his  endeavour  to  fill  a void  in  English  technical 
literature.'’ — Nature. 

PRACTICAL  PAPER=MAKING. 

A Manual  for  Paper-Makers  and  Owners  and  Managers  °fp^Per‘M,^7;  . 

Tables,  Calculations,  &c.  By  G.  Clapper-ton,  Paper-Maker.  With  IUus 
trations  of  Fibres  from  Micro-Photographs.  Crown  8vo,  cloth  . . 5/U 

" The  author  caters  for  the  requirements  of  responsible  mill  hands,  apprentices.  See.,  whilst 

RrUUT.\We  reCommend  everybody  interested  in  the  trade  to  get  a copy  of  this  thoroughly  practical 
book.” — Paper  Making. 

THE  ART  OF  PAPER=MAKING. 

A Practical  Handbook  of  the  Manufacture  of  Paper  from  Rags,  Esparto, 
Straw,  and  other  Fibrous  Materials.  Including  the  Manufacture  of  Pulp  from 
Wood  Fibre,  with  a Description  of  the  Machinery  and  Appliances  used.  To 
whkh  are  added  Details  of  Processes  for  Recovering  Soda  from  Waste  Liquors. 
By  Alexander  Watt,  Author  of  “ The  Art  of  Soap-Making.  With  IUus- 
trations.  Crown  Svo,  cloth  . • • • • 

S§3? T^^torAS4Z^i^-kper  an!i  Piling  Tracies  Journal. 

A TREATISE  ON  PAPER. 

For  Printers  and  Stationers.  With  an  Outline  of  Paper  Manufacture ; Complete 
Tables  of  Sizes  and  Specimens  of  Different  Kinds  of  Paper.  By  Richard 
.1  the^Mancbeslei  T.ch.iC  3,3 

THE  ART  OF  LEATHER  MANUFACTURE. 

Rein?  a Practical  Handbook,  in  which  the  Operations  of  Tanning,  Currying, 
and  Leather  Dressm g are  fully  Described,  and  the  Principles  of  Tanning 
Explifned  -d  manyVent  Processes  Introduced  ; as  ^ Meth^,  for 
Estimation  of  Tannin,  and  a Description  of  the  Arts  of  Glue  Boiling,,  L 
Dressing,  &c.  By  Alexander  Watt,  Author  of  Soap  Making, 
Fourth  Edition.  Crown  Svo,  cloth  . ; Vhe  book  is  an  eminent* 

' publishers." — Chemical 


valuable 

Review 
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THE  ART  OF  BOOT  AND  SHOE  MAKING. 

Shoe-Maker,  izmo,  cloth 
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WOOD  ENGRAVING. 

A Practical  and  Easy  Introduction  to  the  Study  of  the  Art.  By  W.  N.  Bkow.v. 

i2mo,  cloth .-16 

"The  book  is  clear  and  complete,  and  will  be  useful  to  any  one  wanting  to  understand  the 
first  elements  of  the  beautiful  art  of  wood  engraving." — Graphic. 

MODERN  HOROLOGY,  IN  THEORY  AND  PRACTICE. 

Translated  from  the  French  of  Claudius  Saunier,  ex-Director  of  the  School 
of  Horology  at  Macon,  by  Julien  Triprlin,  F.R.A.S.,  Besancon  Watch 
Manufacturer,  and  Edward  Rigg,  M.A.,  Assayer  in  the  Royal  Mint.  With 
Seventy-eight  Woodcuts  and  Twenty -two  Coloured  Copper  Plates.  Second 
Edition.  Super-royal  8vo,  cloth,  £2  2s.  ; half-calf  . . . £2  10s. 

“ There  is  no  horological  work  in  the  English  language  at  all  to  be  compared  to  this  produc- 
tion of  M.  Saunier's  for  clearness  and  completeness,  it  is  alike  good  as  a guide  for  the  student  and 
as  a reference  for  the  experienced  horologist  and  skilled  workman." — Horological  Journal. 

"The  latest,  the  most  complete,  and  the  most  reliable  of  those  literary  productions  to  which 
continental  watchmakers  are  indebted  for  the  mechanical  superiority  over  their  English  brethren 
— in  fact,  the  Book  of  Books,  is  M.  Saunier's  4 Treatise.’ " — Watchmaker , Jeweller,  and  Silversmith. 

THE  WATCH  ADJUSTER’S  MANUAL. 

A Practical  Guide  for  the  Watch  and  Chronometer  Adjuster  in  Making, 
Springing,  Timing  and  Adjusting  for  Isochronism,  Positions  and  Temperatures. 
By  C.  E.  Fritts.  370  pp.,  with  Illustrations,  8vo,  cloth  . . .16  0 

THE  WATCHMAKER’S  HANDBOOK. 

Intended  as  a Workshop  Companion  for  those  engaged  in  Watchmaking  and 
the  Allied  Mechanical  Arts.  Translated  from  the  French  of  Claudius 
Saunier,  and  enlarged  by  Julien  Tripplin,  F.R.A.S.,  and  Edward 
Rigg,  M.A.,  Assayer  in  the  Royal  Mint.  Third  Edition.  Svo,  cloth.  9 O 
"Each  part  is  truly  a treatise  in  itself.  The  arrangement  is  good  and  the  language  is  dear 
and  concise.  It  is  an  admirable  guide  for  the  young  watchmaker." — Engineering. 

“It  is  impossible  to  speak  too  highly  of  its  excellence.  It  fulfils  even-  requirement  in  a 
handbook  intended  for  the  use  of  a workman.  Should  be  found  in  every  workshop.' — Watch  and 
Clock-maker. 

A HISTORY  OF  WATCHES  & OTHER  TIMEKEEPERS. 

By  James  F.  Kendal,  M.B.H.  Inst.  Boards,  1/6;  or  cloth,  gilt  . 2 6 

" The  best  which  has  yet  appeared  on  this  subject  in  the  English  language.” — Industries. 

" Open  the  book  where  you  may,  there  is  interesting  matter  in  it  concerning  the  ingenious 
devices  of  the  ancient  or  modern  horologer.” — Saturday  Review. 

ELECTRO  = DEPOSITION. 

A Practical  Treatise  on  the  Electrolysis  of  Gold,  Silver,  Copper.  Nickel,  and 
other  Metals  and  Alloys.  With  Descriptions  of  Voltaic  Batteries,  Magneto 
and  Dynamo-Electric  Machines,  Thermopiles,  and  of  the  Materials  and 
Processes  used  in  every  Department  of  the  Art,  and  several  Chapters  on 
Electro-Metallurgy.  By  Alexander  Watt,  Author  of  “ Electro- 
Metallurgy,  ” &c.  Third  Edition,  Revised.  Crown  Svo,  cloth  . .90 

"Eminently  a book  for  the  practical  worker  in  electro-deposition.  It  contains  practical 
descriptions  of  methods,  processes  and  materials,  as  actually  pursued  and  used  in  the  workshop." — 
Engineer. 

ELECTRO=METALLURGY. 

Practically  Treated.  By  Alexander  Watt.  Tenth  Edition,  including  the 

most  recent  Processes.  i2mo,  cloth . 3 6 

" From  this  book  both  amateur  and  artisan  may  learn  everything  necessary  for  the  successful 
prosecution  of  electroplating." — Iron. 

JEWELLER’S  ASSISTANT  IN  WORKING  IN  GOLD. 

A Practical  Treatise  for  Masters  and  Workmen,  Compiled  from  the  Experience 
of  Thirty  Years’ Workshop  Practice.  By  George  E.  Gee,  Author  of  “The 

Goldsmith’s  Handbook,”  &c.  Crown  Svo,  cloth 7 6 

" This  manual  of  technical  education  Is  apparently  destined  to  be  a valuable  auxiliary  to  a 
handicraft  which  is  certainly  capable  of  great  Improvement.” — The  Times. 
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ELECTROPLATING. 

A Practical  Handbook  on  the  Deposition  of  Copper,  Silver,  Nickel,  Gold, 
Aluminium,  Brass,  Platinum,  &c.,  &c.  By  J.  W.  Urquhart,  C.E.  Fourth 
Edition,  Revised.  Crown  8vo,  cloth.  {Just  Published.  5/0 

" An  excellent  practical  manual." — Engineering. 

'*  An  excellent  work,  giving  the  newest  information.” — Horological  Journal. 

ELECTROTYPING. 

The  Reproduction  and  Multiplication  of  Printing  Surfaces  and  Works  of  Art 
by  the  Electro-Deposition  of  Metals.  By  J.  W.  Urquhart,  C.E.  Crown  8vo, 

cloth 5/0 

" The  book  is  thoroughly  practical ; the  reader  is,  therefore,  conducted  through  the  leading 
laws  of  electricity,  then  through  the  metals  used  by  electrotypers,  the  apparatus,  and  the  depositing 
processes,  up  to  the  final  preparation  of  the  work.”— Art  Jour?tal. 

GOLDSMITH’S  HANDBOOK. 

By  George  E.  Gee,  Jeweller,  &c.  Fifth  Edition.  i2mo,  cloth  . . 3/0 

"A  good,  sound  educator,  and  will  be  generally  accepted  as  an  authority.”— Horological 
Journal. 

SILVERSMITH’S  HANDBOOK. 

By  George  E.  Gee,  Jeweller,  &c.  Third  Edition,  with  numerous  Illustra- 
tions. i2mo,  cloth 3/0 

“ The  chief  merit  of  the  work  is  its  practical  character.  . . . The  workers  in  the  trade  will 
speedily  discover  its  merits  when  they  sit  down  to  study  it.” — English  Mechanic. 

%*  The  above  two  works  together , strongly  half-bound,  price  7s, 

SHEET  METAL  WORKER’S  INSTRUCTOR. 

Comprising  a Selection  of  Geometrical  Problems  and  Practical  Rules  for 
Describing  the  Various  Patterns  Required  by  Zinc,  Sheet-Iron,  Copper,  and 
Tin-Plate  Workers.  By  Reuben  Henry  Warn.  New  Edition,  Revised  and 
greatly  Enlarged  by  Joseph  G.  Horner,  A.M.I.M.E.  Crown  8vo,  254  pp., 
with  430  Illustrations,  cloth.  [Just  Published.  716 

BREAD  & BISCUIT  BAKER’S  & SUGAR=BOILER’S 

ASSISTANT. 

Including  a large  variety  of  Modern  Recipes.  With  Remarks  on  the  Art  of 
Bread-making.  By  Robert  Wells.  Third  Edition.  Crown  8vo,  cloth  . 2/0 
'*  A large  number  of  wrinkles  for  the  ordinary  cook,  as  well  as  the  baker." — Saturday  Reorient. 

PASTRYCOOK  & CONFECTIONER’S  GUIDE. 

For  Hotels,  Restaurants,  and  the  Trade  in  general,  adapted  also  for  Family 
Use.  By  R.  Wells,  Author  of  “ The  Bread  and  Biscuit  Baker."  Crown  8vo, 

cloth 2/0 

“ We  cannot  speak  too  highly  of  this  really  excellent  work.  In  these  days  of  keen  competition 
our  readers  cannot  cfo  better  than  purchase  this  book."— Bakers'  Tunes. 

ORNAMENTAL  CONFECTIONERY. 

A Guide  for  Bakers,  Confectioners  and  Pastrycooks  ; including  a variety  of 
Modern  Recipes,  and  Remarks  on  Decorative  and  Coloured  Work.  With  129 
Original  Designs.  By  Robert  Wells.  Second  Edition.  Crown  8vo  . 5/0 
"A  valuable  work,  practical,  and  should  be  in  the  hands  of  every  baker  and  confectioner. 
The  illustrative  designs  are  alone  worth  treble  the  amount  charged  for  the  whole  work." — Bakers * 
Times. 

THE  MODERN  FLOUR  CONFECTIONER,  WHOLESALE 

AND  RETAIL. 

Containing  a large  Collection  of  Recipes  or  Cheap  Cakes,  Biscuits,  &c.  With 
remarks  on  the  Ingredients  Used  in  their  Manufacture.  By  Robert  Wells, 
Author  of  “ The  Bread  and  Biscuit  Baker,”  &c.  Crown  8vo,  cloth  . 2/0 

“ The  work  is  of  a decidedly  practical  character,  and  in  every  recipe  regard  is  had  to  economical 
working." — North  British  Daily  Mail. 

RUBBER  HAND  STAMPS 

And  the  Manipulation  of  Rubber.  A Practical  Treatise  on  the  Manufacture  of 
Indiarubber  Hand  Stamps,  Small  Articles  of  Indiarubber,  T he  Hektograph, 
Special  Inks,  Cements,  and  Allied  Subjects.  By  T.  O Conor  Sloane,  A.M., 
Ph.D.  With  numerous  Illustrations.  Square  8vo,  cloth  . . • 5/0 
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HANDYBOOKS  FOR  HANDICRAFTS. 

BY  PAUL  N.  HASLUCK.. 

Editor  of  “ Work  ” (New  Series),  Author  of  “ Lathe  Work,”  “ Milling  Machines,"  &c. 
Crown  8vo,  144  pp.,  price  is.  each. 

These  Handybooks  have  been  written  to  supply  information  for  Workmen, 
Students,  and  Amateurs  in  the  several  Handicrafts , on  the  actual  Practice  of 
the  Workshop,  and  are  intended  to  convey  in  plain  language  Technical  Know- 
ledge of  the  several  Crafts.  In  describing  the  processes  employed,  and  the  manipu- 
lation of  material , workshop  terms  are  used  ; workshop  practice  is  fully  explained  ; 
and  the  text  is  freely  illustrated  with  drawings  of  modern  tools , appliances , and 
processes. 


THE  METAL  TURNER’S  HANDYBOOK. 

A Practical  Manual  for  Workers  at  the  Foot-Lathe.  With  over  100  Illus- 
trations.   10 

“ The  book  will  be  of  service  alike  to  the  amateur  and  the  artisan  turner.  It  dispiays 
thorough  knowledge  of  the  subject." — Scotsman. 

THE  WOOD  TURNER’S  HANDYBOOK. 

A Practical  Manual  for  Workers  at  the  Lathe.  With  over  100  Illustrations. 

1 o 

" We  recommend  the  book  to  young  turners  and  amateurs.  A multitude  of  workmen  have 
hitherto  sought  in  vain  for  a manual  of  this  special  industry. " — Mechanical  World. 

THE  WATCH  JOBBER’S  HANDYBOOK. 

A Practical  Manual  on  Cleaning,  Repairing,  and  Adjusting.  With  upwards  of 
100  Illustrations  ............  1 O 

“ We  strongly  advise  all  young  persons  connected  with  the  watch  trade  to  acquire  and  study 
this  inexpensive  work.” — Clerkenwell  Chronicle. 

THE  PATTERN  MAKER’S  HANDYBOOK. 

A Practical  Manual  on  the  Construction  of  Patterns  for  Founders.  With 


upwards  of  100  Illustrations  .........  1,0 

“ A most  valuable,  if  not  indispensable  manual  for  the  pattern  maker.” — Knowledge. 


THE  MECHANIC’S  WORKSHOP  HANDYBOOK. 

A Practical  Manual  on  Mechanical  Manipulation,  embracing  Information 
on  various  Handicraft  Processes.  With  Useful  Notes  and  Miscellaneous 
Memoranda.  Comprising  about  200  Subjects  . . . . . -10 

“A  very  clever  and  useful  book,  which  should  be  found  in  every  workshop ; and  it  should 
certainly  find  a place  in  all  technical  schools."— Saturday  Review. 

THE  MODEL  ENGINEER’S  HANDYBOOK. 

A Practical  Manual  on  the  Construction  of  Model  Steam  Engines.  With 


upwards  of  100  Illustrations.  ......  . 10 

“ Mr.  Hasluck  has  produced  a very  good  little  book.” — Builder. 

THE  CLOCK  JOBBER’S  HANDYBOOK. 

A Practical  Manual  on  Cleaning,  Repairing,  and  Adjusting.  With  upwards  of 
100  Illustrations  . . . . . . . . . . . .1,0 


“ It  is  of  inestimable  service  to  those  commencing  the  trade." — Coventry  Staiidard. 

THE  CABINET  MAKER’S  HANDYBOOK. 

A Practical  Manual  on  the  Tools,  Materials,  Appliances,  and  Processes 
employed  in  Cabinet  Work.  With  upwards  of  100  Illustrations  . .1,0 

"Mr.  Hasluck's  thorough-going  little  Handy  book  is  amongst  the  most  practical  guides  we 
have  seen  for  beginners  in  cabinet-work.” — Saturday  Review. 

THE  WOODWORKER’S  HANDYBOOK  OF  MANUAL 

INSTRUCTION. 

Embracing  Information  on  the  Tools,  Materials,  Appliances  and  Processes 
Employed  in  Woodworking.  With  104  Illustrations.  . . . .10 

Opinions  of  the  Press. 

" Written  by  a man  who  knows,  not  only  how  work  ought  to  be  done,  but  how  to  do  it,  and 
how  to  convey  his  knowledge  to  others.  ' — Engineering. 

" Mr.  Hasluck  writes  admirably,  and  gives  complete  instructions.' — Engineer. 

" Mr.  Hasluck  combines  the  experience  of  a practical  teacher  with  the  manipulative  skill  and 
scientific  knowledge  of  processes  of  the  trained  mechanician,  and  the  manuals  are  man-els  of  what 
can  be  produced  at  a popular  price." — Schoolmaster. 

" Helpful  to  workmen  of  all  ages  and  degrees  of  experience.  " — Daily  Chronicle. 

"Practical,  sensible,  and  remarkably  cheap.” — Journal  0/ Education. 

"Concise,  clear,  and  practical." — Saturday  Rcvieru. 
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LESSONS  IN  COMMERCE. 

By  Professor  R.  Gambaro,  of  the  Royal  High  Commercial  School  at  Genoa. 
Edited  and  Revised  by  James  Gault,  Professor  of  Commerce  and  Commercial 
Law  in  King’s  College,  London.  Second  Edition,  Revised.  Crown  8vo  . 3/6 

“ The  publishers  of  this  work  have  rendered  considerable  service  to  the  cause  of  commercial 
education  by  the  opportune  production  of  this  volume.  . . . The  work  is  peculiarly  acceptable  to 
.English  readers  and  an  admirable  addition  to  existing  class  books.  In  a phrase,  we  think  the  work 
attains  its  object  in  furnishing  a brief  account  of  those  laws  and  customs  of  British  trade  with  which 
the  commercial  man  interested  therein  should  be  familiar.” — Chamber  of  Commerce  Journal. 

“ An  invaluable  guide  in  the  hands  of  those  who  are  preparing  for  a commercial  career,  and 
an  fact,  the  information  it  contains  on  matters  of  business  should  be  impressed  on  everyone."— 
Counting  House . 

THE  FOREIGN  COMMERCIAL  CORRESPONDENT. 

Being  Aids  to  Commercial  Correspondence  in  Five  Languages — English, 
French,  German,  Italian,  and  Spanish.  By  Conrad  E.  Baker.  Third 
Edition,  Carefully  Revised  Throughout.  Crown  8vo,  cloth. 

[Just  Published.  4/6 

" Whoever  wishes  to  correspond  in  all  the  languages  mentioned  by  Mr.  Baker  cannot  do 
better  than  study  this  work,  the  materials  of  which  are  excellent  and  conveniently  arranged.  They 
consist  not  of  entire  specimen  letters,  but— what  are  far  more  useful— short  passages,  sentences,  or 
phrases  expressing  the  same  general  idea  in  various  forms." — Athenceum. 

" A careful  examination  has  convinced  us  that  it  is  unusually  complete,  well  arranged  and 
(reliable.  The  book  is  a thoroughly  good  one." — Schoobnaster. 


FACTORY  ACCOUNTS:  their  PRINCIPLES  & PRACTICE. 

A Handbook  for  Accountants  and  Manufacturers,  with  Appendices  on  the 
Nomenclature  of  Machine  Details ; the  Income  Tax  Acts ; the  Rating  of 
Factories;  Fire  and  Boiler  Insurance;  the  Factory  and  Workshop  Acts,  &c., 
including  also  a Glossary  of  Terms  and  a large  number  of  Specimen  Rulings. 
By  Emile  Garcke  and  J.  M.  Fells.  Fourth  Edition,  Revised  and  Enlarged. 

Demy  8vo,  250  pp.,  strongly  bound 6/0 

" A very  interesting  description  of  the  requirements  of  Factory  Accounts.  . . . The  principle 
of  assimilating  the  Factory  Accounts  to  the  general  commercial  books  is  one  which  we  thoroughly 
agree  with." — Accountants'  Journal. 

'•  Characterised  by  extreme  thoroughness.  There  are  few  owners  of  factories  who  would  not 
derive  great  benefit  from  the  perusal  of  this  most  admirable  work." — Local G over nment  Chronicle. 


MODERN  METROLOGY. 

A Manual  of  the  Metrical  Units  and  Systems  of  the  present  Century.  With 
an  Appendix  containing  a proposed  English  System.  By  Lovvis  D.  A. 
Jackson,  A.  M.  Inst.  C.  E.,  Author  of  “ Aid  to  Survey  Practice,"  &c.  Large 

crown  8vo,  cloth 12/6 

■'  We  recommend  the  work  to  all  interested  in  the  practical  reform  of  our  weights  and 
measures.  '—Nature. 


A SERIES  OF  METRIC  TABLES. 

In  which  the  British  Standard  Measures  and  Weights  are  compared  with  those 
of  the  Metric  System  at  present  in  Use  on  the  Continent.  ByC.  H.  Dowling, 
C.E.  8vo,  strongly  bound 10/6 

Mr.  Dowling's  Tables  are  well  put  together  as  a ready  reckoner  for  the  conversion  of  one 
system  into  the  other." — A thenceum. 

THE  IRON  AND  METAL  TRADES’  COMPANION. 

For  Expeditiously  Ascertaining  the  Value  of  any  Goods  bought  or  sold  by 
Weight,  from  is.  per  cwt.  to  112s.  per  cwt.,  and  from  one  farthing  per  pound  to 
one  shilling  per  pound.  By  Thomas  Downie.  396  pp.,  leather  . . 9/0 

A most  useful  set  of  tables,  nothing  like  them  before  existed."—  Building  Newt. 

" Although  specially  adapted  to  the  iron  and  metal  trades,  the  tables  will  be  found  useful  hi 
every  other  business  in  wnich  merchandise  Is  bought  and  sold  by  weight.  Railway  News. 
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NUMBER,  WEIGHT,  AND  FRACTIONAL  CALCULATOR. 

Containing  upwards  of  250,000  Separate  Calculations,  showing  at  a Glance  the 
Value  at  422  Different  Rates,  ranging  from  j-fjth  of  a Penny  to  20s.  each,  or  per 
cwt.,  and  £20  per  ton,  of  any  number  of  articles  consecutively,  from  1 to  470. 
Any  number  of  cwts.,  qrs.,  and  lbs.,  from  1 cwt.  to  470  cwts.  Any  number  of 
tons,  cwts.,  qrs.,  and  lbs.,' from  1 to  1,000  tons.  By  William  Chadwick, 
Public  Accountant.  Third  Edition,  Revised.  8vo,  strongly  bound  . 18  0 

“It  is  as  easy  of  reference  for  any  answer  or  any  number  of  answers  as  a dicuonaiy.  For 
making  up  accounts  or  estimates  the  book  must  prove  invaluable  to  all  who  have  any  considerable- 
quantity  of  calculations  involving  price  and  measure  in  any  combination  to  do.  — Engineer. 

" The  most  perfect  work  of  the  kind  yet  prepared.' — Glasgow  Herald. 


THE  WEIGHT  CALCULATOR. 

Being  a Series  of  Tables  upon  a New  and  Comprehensive  Plan,  exhibiting  at 
one  Reference  the  exact  Value  of  any  Weight  from  1 lb.  to  15  tons,  at  300- 
Progressive  Rates,  from  id.  to  168s.  per  cwt.,  and  containing  1 36, 000  Direct 
Answers,  which,  with  their  Combinations,  consisting  of  a single  addition 
(mostly  to  be  performed  at  sight),  will  afford  an  aggregate  of  10,266,000 
Answers  ; the  whole  being  calculated  and  designed  to  ensure  correctness  and 
promote  despatch.  By  Henry  Harben,  Accountant.  Fifth  Edition,  carefully 
Corrected.  Royal  8 vo,  strongly  half-bound £1  5s. 

“ A practical  and  useful  work  of  reference  for  men  of  business  generally." — Ironmonger. 

“Of  priceless  value  to  business  men.  It  is  a necessary  book  in  all  mercantile  omces.*  — 
Sheffield  Independent . 

THE  DISCOUNT  GUIDE. 

Comprising  several  Series  of  Tables  for  the  Use  of  Merchants,  Manufacturers, 
Ironmongers,  and  Others,  by  which  maybe  ascertained  the  Exact  Profit  arising 
from  any  mode  of  using  Discounts,  either  in  the  Purchase  or  Sale  of  Goods,  and 
the  method  of  either  Altering  a Rate  of  Discount,  or  Advancing  a Price,  so  as 
to  produce,  by  one  operation,  a sum  that  will  realise  any  required  Profit  after 
allowing  one  or  more  Discounts  : to  which  are  added  Tables  of  Profit  or 
Advance  from  to  90  per  cent.,  Tables  of  Discount  from  1 \ to  9SI  per  cent.,, 
and  Tables  of  Commission,  &c.,  from  & to  10  per  cent.  By  Henry  Harben, 
Accountant.  New  Edition,  Corrected.  Demy  8vo,  half-bound  . £1  5s. 

“ A book  such  as  this  can  only  be  appreciated  by  business  men,  to  whom  the  saving  of  time 
means  saving  of  money.  The  work  must  prove  of  great  value  to  merchants,  manufacturers,  and 
general  traders.”— British  Trade  Journal. 

TABLES  OF  WAGES. 

At  54,  52,  50  and  48  Hours  per  Week.  Showing  the  Amounts  of  Wages  from 
One  quarter  of  an  hour  to  Sixty-four  hours,  in  each  case  at  Rates  of  Wages 
advancing  by  One  Shilling  from  4s.  to  55s.  per  w*eek.  By  Thos.  Garbctt, 
Accountant.  Square  crown  8vo,  half-bound 6 0 


IRON  = PLATE  WEIGHT  TABLES. 

For  Iron  Shipbuilders,  Engineers,  and  Iron  Merchants.  Containing  the 
Calculated  Weights  of  upwards  of  150,000  different  sizes  of  Iron  Plates  from 
1 foot  by  6 in.  by  \ in.  to  10  feet  by  5 feet  by  1 in.  Worked  out  on  the  Basis  of 
40  lbs.  to  the  square  foot  of  Iron  of  1 inch  in  thickness.  By  H.  Buri.inson 
and  W.  H.  Simpson.  4to,  half-bound £1  5s. 


MATHEMATICAL  TABLES  (ACTUARIAL). 

Comprising  Commutation  and  Conversion  Tables,  Logarithms,  Cologarithms, 
Antilogarithms  and  Reciprocals.  By  J.  W.  Gordon.  Royal  Svo,  mounted 
on  canvas,  in  cloth  case.  [Just  Published.  5 0 
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THE  COMPLETE  GRAZIER  AND  FARMER’S  AND 

CATTLE  BREEDER’S  ASSISTANT. 

A Compendium  of  Husbandry.  Originally  Written  by  William  Youatt. 
Fourteenth  Edition,  entirely  Re-written,  considerably  Enlarged,  and  brought 
up  to  Present  Requirements,  by  William  Fream,  LL.D.,  Assistant  Com- 
missioner, Royal  Commission  on  Agriculture,  1893,  Author  of  “ The  Elements- 
of  Agriculture,"  &c.  Royal  8vo,  i,too  pp.,  with  over  450  Illustrations, 
handsomely  bound.  [ Just  Published.  £1  11s.  6d. 

Summary  of  Contents. 


Book  I.  On  the  Varieties,  Breeding, 
Rearing,  Fattening  and  Manage- 
ment  of  Cattle. 

Book  ii.  On  the  Economy  and  Man- 
agement of  the  Dairy. 

Book  III.  on  the  Breeding,  Rearing, 
and  management  of  Horses. 

Book  iv.  on  the  Breeding,  Rearing, 
and  Fattening  of  Sheep. 

Book  v.  On  the  Breeding,  Rearing, 
and  Fattening  of  Swine. 

Book  vi.  on  the  diseases  of  live 
Stock. 


Book  vii.  On  the  Breeding,  Rearing,. 

AND  MANAGEMENT  OF  POULTRY. 

Book  VIII.  On  Farm  Offices  and- 
Implements  of  Husbandry. 

Book  IX.  On  the  Culture  and  Man- 
agement of  Grass  Lands. 

Book  X.  On  the  Cultivation  and 
Application  of  Grasses,  pulse  and 
Roots. 

Book  XI.  On  Manures  and  their 
application  to  Grass  Land  and 
Crops. 

Book  XII.  Monthly  Calendars  of 
Farmwork. 


***  Opinions  of  the  Press  on  the  New  Edition. 

**  Dr.  Fream  is  to  be  congratulated  on  the  successful  attempt  he  has  made  to  give  us  a work 
which  will  at  once  become  the  standard  classic  of  the  farm  practice  of  the  country.  We  believe 
that  it  will  be  found  that  it  has  no  compeer  among  the  many  works  at  present  in  existence.  . . . 

The  illustrations  are  admirable,  while  the  frontispiece,  which  represents  the  well-known  bull, 
New  Year's  Gift,  owned  by  the  Queen,  is  a work  of  art." — The  Times. 

" The  book  must  be  recognised  as  occupying  the  proud  position  of  the  most  exhaustive  work 
of  reference  in  the  English  language  on  the  subject  with  which  it  deals." — Athenceum. 

**  The  most  comprehensive  guide  to  modem  farm  practice  that  exists  in  the  English  language 
to-day.  . . . The  book  is  one  that  ought  to  be  on  every  farm  and  in  the  library  of  every  land 
owner. " — Mark  Lane  Express . 

" In  point  of  exhaustiveness  and  accuracy  the  work  will  certainly  hold  a pre-eminent  and 
unique  position  among  books  dealing  with  scientific  agricultural  practice.  It  is,  in  fact,  an  agricul- 
tural library  of  itself. " — North  British  Agriculturist . 

“ A compendium  of  authoritative  and  well-ordered  knowledge  on  every  conceivable  branch  of 
the  work  of  the  live  stock  fanner;  probably  without  an  equal  in  this  or  any  other  country."— 
Yorkshire  Post. 


FARM  LIVE  STOCK  OF  GREAT  BRITAIN. 

By  Robert  Wallace,  F.L.S.,  F.R.S.E.,  &c.,  Professor  of  Agriculture  and 
Rural  Economy  in  the  University  of  Edinburgh.  Third  Edition,  thoroughly 
Revised  and  considerably  Enlarged.  With  over  120  Phototypes  of  Prize 
Stock.  Demy  8vo,  384  pp.,  with  79  Plates  and  Maps,  cloth.  . . 12/6 

" A really  complete  work  on  the  history,  breeds,  and  management  of  the  farm  stock  of  Great 
Britain,  and  one  which  is  likely  to  find  its  way  to  the  shelves  of  every  country  gentleman  s library." 
— The  Times. 

“The  latest  edition  of  ‘ Farm  Live  Stock  of  Great  Britain  ’ is  a production  to  be  proud  of,  and 
its  issue  not  the  least  of  the  services  which  its  author  has  rendered  to  agricultural  science." — 
Scottish  Farmer. 

“The  book  is  very  attraedve,  . . . and  we  can  scarcely  imagine  the  existence  of  a 

farmer  who  would  not  like  to  have  a copy  of  this  beautiful  and  useful  work.” — Mark  Lane  Express r 

NOTE-BOOK  OF  AGRICULTURAL  FACTS  & FIGURES 

FOR  FARMERS  AND  FARM  STUDENTS. 

By  Primrose  McConnell,  B.Sc.,  Fellow  of  the  Highland  and  Agricultural 
Society,  Author  of  “ Elements  of  Farming.”  Sixth  Edition,  Re-written,  Revised, 
and  greatly  Enlarged.  Fcap.  Svo,  480  pp.,  leather.  {Just  Published.  6/0 
Summary  of  Contents:  surveying  and  levelling.  — Weights  and 

Measures.  — Machinery  and  buildings.  — Labour.  — operations.  — Draining.  — 
Embanking.—  geological  memoranda.—  Soils.—  manures.—  Cropping.—  Crops. — 
Rotations.  — Weeds.—  Feeding.  — Dairying.—  Live  Stock.  — Horses.  — Cattle.  — 

Sheep.— pigs.— poultry.— Forestry.— Horticulture.— Miscellaneous. 

“No  farmer,  and  certainly  no  agricultural  student,  ought  to  be  without  this  multum-in-pan  o 
manual  of  all  subjects  connected  with  the  farm."— North  British  Agriculturist. 

“ This  little  pocket-book  contains  a arge  amount  of  useful  information  upon  all  kinds  of  agri- 
cultural subjects.  Something  of  the  kind  has  long  been  wanted. "—Mark  Lane  Express. 

“The  amount  of  information  it  contains  is  most  surprising;  tne  arrangement  of  the  matter  is 
so  methodical — although  so  compressed — as  to  be  Intelligible  to  everyone  who  takes  a glance  through 
its  pages.  They  teem  with  information." — Farm  and  home. 
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BRITISH  DAIRYING. 

A Handy  Volume  on  the  Work  of  the  Dairy-Farm.  For  the  Use  of  Technical 
Instruction  Classes,  Students  in  Agricultural  Colleges  and  the  Working  Dairy- 
Farmer.  By  Prof.  J.  P.  Sheldon.  With  Illustrations.  Second  Edition, 
Revised.  Crown  8vo,  cloth.  [ Just  Published.  2 6 

“ Confidently  recommended  as  a useful  text-book  on  dairy  farming.” — Agricultural  Gazette. 
“ Probably  the  best  half-crown  manual  on  dairy  work  that  has  yet  been  produced.' — North 
British  Agriculturist. 

“ It  is  the  soundest  little  work  we  have  yet  seen  on  the  subject.'’ — The  Times. 

MILK,  CHEESE,  AND  BUTTER. 

A Practical  Handbook  on  their  Properties  and  the  Processes  of  their  Produc- 
tion. Including  a Chapter  on  Cream  and  the  Methods  of  its  Separation  from 
Milk.  By  John  Oliver,  late  Principal  of  the  Western  Dairy  Institute, 
Berkeley.  With  Coloured  Plates  and  200  Illustrations.  Crown  Svo,  cloth- 

7 6 

" An  exhaustive  and  masterly  production.  It  may  be  cordially  recommended  to  all  students 
and  practitioners  of  dairy  science.’  — North  British  Agriculturist. 

“We  recommend  this  very  comprehensive  and  carefully-written  book  to  dairy' -farmers  and 
students  of  dairying.  It  is  a distinct  acquisition  to  the  library  of  the  agriculturist.  — Agricultural 
Gazette. 

SYSTEMATIC  SMALL  FARMING. 

Or,  The  Lessons  of  My  Farm.  Being  an  Introduction  to  Modern  Farm 
Practice  for  Small  Farmers.  By  R.  Scott  Burn,  Author  of  “ Outlines  of 

Modern  Farming,”  &c.  Crown  8vo,  cloth 6 0 

“ This  is  the  completest  book  of  its  class  we  have  seen,  and  one  which  every  amateur  farmer 
will  read  with  pleasure,  and  accept  as  a guide.” — Field. 

OUTLINES  OF  MODERN  FARMING. 

By  R.  Scott  Burn.  Soils,  Manures,  and  Crops — Farming  and  Farming 
Economy — Cattle,  Sheep,  and  Horses — Management  of  Dairy,  Pigs,  and 
Poultry — Utilisation  of  Town-Sewage,  Irrigation,  &c.  Sixth  Edition.  In  One 
Vol.,  1,250  pp.,  half-bound,  profusely  Illustrated 12  0 

FARM  ENGINEERING,  The  COMPLETE  TEXT=BOOK  of. 

Comprising  Draining  and  Embanking  ; Irrigation  and  Water  Supply  ; Farm 
Roads,  Fences  and  Gates  ; Farm  Buildings  ; Barn  Implements  and  Machines; 
Field  Implements  and  Machines  ; Agricultural  Surveying,  &c.  By  Professor 
John  Scott.  In  One  Vol.,  1,150  pp.,  half-bound,  with  over  600  Illustrations. 

12  0 

"Written  with  great  care,  as  well  as  with  knowledge  and  ability.  The  author  has  done  his 
work  well ; we  have  found  him  a very  trustworthy  guide  wherever  we  have  tested  his  statements. 
The  volume  will  be  of  great  value  to  agricultural  students." — Mark  Lane  Express. 

THE  FIELDS  OF  GREAT  BRITAIN. 

A Text-Book  of  Agriculture.  Adapted  to  the  Syllabus  of  the  Science  and 
Art  Department.  For  Elementary  and  Advanced  Students.  By  Hugh 
Clements  (Board  of  Trade).  Second  Edition,  Revised,  with  Additions. 

i8mo,  cloth 2 6 

" It  is  a long  time  since  we  have  seen  a book  which  has  pleased  us  more,  or  which  contains 
such  a vast  and  useful  fund  of  knowledge.  " — Educational  Times. 

TABLES  and  MEMORANDA  for  FARMERS,  GRAZIERS, 

AGRICULTURAL  STUDENTS,  SURVEYORS,  LAND  AGENTS, 
AUCTIONEERS,  &c. 

With  a New  System  of  Farm  Book-keeping.  By  Sidney  Francis.  Fifth 
Edition.  272  pp.,  waistcoat-pocket  size,  limp  leather  . . . . 16 

"Weighing  less  than  i oz.,  and  occupying  no  more  space  than  a match-box.  it  contains  amass 
of  facts  and  calculations  which  has  never  betore,  in  such  handy  form,  been  obtainable.  Even- 
operation  on  the  farm  is  dealt  with.  The  work  may  be  taken  as  thoroughly  accurate,  the  whole  of 
the  tables  having  been  revised  by  Dr.  Fream.  Wc  cordially  recommend  it." — BeiTs  Weekly 
Messenger. 

THE  ROTHAMSTED  EXPERIMENTS  AND  THEIR 

PRACTICAL  LESSONS  FOR  FARMERS. 

Part  I.  Stock.  Part  II.  Crops.  By  C.  J.  R.  TirpHR.  Crown  8vo,  cloth. 

[Just  Published.  3 6 

"We  have  no  doubt  that  the  book  will  be  welcomed  by  a large  class  of  farmers  and  others 
interested  In  agriculture." — Standard. 


WE  ALE'S  SCIENTIFIC  & TECHNICAL 

SERIES. 

MATHEMATICS,  ARITHMETIC, 

&c. 

Geometry,  Descriptive.  J.  F.  Heather  . 

# . 

2/- 

Practical  Plane  Geometry.  J.  F.  Heather. 

, 

2/- 

Analytical  Geometry.  J.  Hann  & J.  R.  Young. 

2 /- 

Geometry.  Part  I.  (Euclid,  Bks.  I. — III.)  H.  Law 

1/6 

Part  II.  (Euclid,  Books  IV.,  V.,  VI.,  XI., 

XII.).  H.  Law  . 

. 

1/6 

Geometry,  in  i vol.  (Euclid’s  Elements)  . 

2/6 

Plane  Trigonometry.  J.  Hann 

. 

1/6 

Spherical  Trigonometry.  J.  Hann 

1/- 

The  above  2 vols.,  bound  together  . 

• • 

2/6 

Differential  Calculus.  W.  S.  B.  Woolhouse 

1/6 

Integral  Calculus.  H.  Cox 

• • 

1/6 

Integral  Calculus.  J.  Hann  .... 

I/- 

Algebra.  J.  Haddon 

• • 

2/- 

Key  to  ditto 

1/6 

Book-keeping.  J.  Haddon 

• • 

1/6 

Arithmetic.  J.  R.  Young  .... 

1/6 

Key  to  ditto 

1/6 

Equational  Arithmetic.  W.  Hipsley  . , 

1/6 

Arithmetic.  J.  Haddon  .... 

, 

1/6 

Key  to  ditto 

1/6 

Mathematical  Instruments.  Heather  & Walmisley 

2/- 

Drawing  & Measuring  Instruments.  J.  F.  Heather 

1/6 

Optical  Instruments.  J.  F.  Heather 
Surveying  <Sk  Astronomical  Instruments. 

J.  F. 

1/6 

Heather  

1/6 

The  above  3 vols.,  hound  together  . 

• , 

4/6 

Mensuration  and  Measuring.  T.  Baker  . 

, , 

1/6 

Slide  Rule,  &.  How  to  Use  it.  0.  Hoare 

2/6 

Measures,  Weights,  & Moneys.  W.  S.  B.  Woolhouse 

2/6 

Logarithms,  Treatise  on,  with  Tables.  H.  Law. 

3/~ 

Compound  Interest  and  Annuities.  F.  Thoman  . 

4/- 

Compendious  Calculator.  D.  O’Gorman 

, . 

2/6 

Mathematics.  F.  Campin  .... 

, , 

3/- 

Astronomy.  R.  Main  fc  W.  T.  Lynn  . 

. , 

2/- 

Statics  and  Dynamics.  T.  Baker 

• 

1/6 
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